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Example 1. 


aN be 1% 0 


Example 2. 


> We mY to this Shote „ WE PO ir 7 1 Une * 

Number, if it is, put m equal to this new Reger, and the 

„enn, wherefore the given Binomial will he reduced to the given 
Form. But before we proceed to the Demonſtration, it will not be im- 


near the whole eee 63 ion 


1 7 ; G . 4 15 * 
7 5 1 , 2 T CE 
15 2 x * 2 . % 75 : 
OM 2 1 9 Ws * 3 4 


I. . 4 174/91 
WAGES »& Will be X 


proper to illuſtrate the N by two or three een n 


*. . 5 


Let the Binomial 7 54 . 980 be dad to a more date Term. : 
Pur 6= 54, h=g8043 the J /obo0 ee ly, wherefor 


The Square Root of he firſt N er is AT near 9,2 36. 

The Square Root of the, latzer is 4,763. 3 

The — of the Roots is 13,999, to which the whole Number 14 
is very near; therefore put 2 x = 14, or x = 73. now ſince. y = = m, 
and m=vVaa—b=y/ 2916 — 980 =V/ I 936 = 44; therefore we ſhall 
have y =49 — 44 = 5) and fo the Naomi reduced will be 7 OY 5. 


4 1 F 4 15 7 
4 81 11K - I * 


Let * 45 * 1682 2 be reduord to a more ſimple Term. 


Put a=45,b = 1682, FAR SH 932 47,1219 very nearly; OK 

fore we ſhall — a+v/ b=86,01219, 420 42 — 9% 23,8971. 
- The Cube Root of che firſt Number is 4, 4142; the Cube Root of 
the latter is 1,6837; the Sum of t af 5599991, which is very 
r 95 2X=6 Or 31 but y =x x, 


— 1; but = Hf / = 73 and ohh . Fm =2; cute 
fore the een dee 0 3 7 Lee 


5 ; i» * * 
* * 1 , 1 * e 4 
3 N 6. F'Y . 
4 5 * ' en 9 4 


5 10 ROWDY "\ {£3 Fe 
Let * e 55. be md ta ia eee gle Te, 


"8. 1 . 2 * 


Put a 170, b= 18252, than we ſhall have v/b$=235,1 very warty 3 
wherefore we ſhall have a--y gog, x, and; 2 E 34,9. 1 
The Cube Root of the rſt Number. is 6, 73 very near). 
The Cube Root of the latter is 3, 25 very nearly. . 
The Sum of the Roots is 9, 99, which is very near the whole Num- 
ber 10; nm ſay, 2:%==10, or x g, We 'have allo 5=x - 


but m = / 44 — 3 223 therafred Fes Lenze therefore the Bi- 


E reduced is 5+v/ 3 bean ed > e 
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5 2411 * £3 wy k T4 1 * hi * Wh Wim 165 71 0 70 Mob * 1.52 2 om 0 
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. 144+ \ 4 ; 
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a0; Da por en oh rr oy? Suan ſs 


= f Kalb. Run. 8 


. 3 oy 
Take any Miet 80 

Binomial N therefore W llgeh 
2 e ak; x g 67 00G 


1 25 180 of the W mal be, fron! FI Go boy of 
the firſt Part ſubtract the Square « of the latter; z now the e oF the 
former Part will te e e ee, 
i 11 0 4 . 
„„ latt ter 9 x4. +, VERY 25 12 15 ads al 
he Remainder will be & 3 4 + 4043 Aa , 


extract from, both. the, Root, of which the Inder is „, dns. is, in this 


94. 4 HE 4% way 4 
W113 | SOA 


Caſe, the Cube Root; therefore we ſhall have 119 =y 4 or 


to the FaBtum 9 2 3 we ſhall have 11 5 n; and there- 
fore y.= $4 n; now in the abovementioned. a namely, 1 


3 * %a, for », ay * n, 00 en. wh n; Welke en 
3 d, here ſtop a little. 7 1 155 


9 * ” 
14 * # 1 0 0 1 141 W . pe 


7 Tv "which: ws reducible” to [the W 


71 


3 a 
Now reſume the 1 N 2 * K e + 5 a . 5 and p- 
poſe you would Arike out the Radicality V; „ 
In order to cis make 2 f En 


ow 17 44 and — Sov — 3 s, Fan + c i A 
von $i then have bes tWO new Equations, | Ab A at | 


[4 


* 
\ 4 b 14 * 
4 — 
e we $ 4 * N : 3 ed 
8 re y 
6 1 hi 4 N 1 $4 ſ } 1 1 

1 9 5 | þ WT N * * 14 o * 1 # Ty 8 1 a* > 7 e * * 4 4 ; C\ * * \ 
„ x „ enn e Tie Nn # 4414. 10 nee DO denen 


4 
5 
5 


1 It follows therefore char * nene 34 5a 20 
1 23 ＋ 93 - 


But — — —=22Z— 2 At herefore 22= =29- AIST 5 


by * 


1 „ | beſides 2.2 ＋ 2 2 * = 4 xx, 5 . A8 it 0 5 * E. 
4 Take the Difference of theſe Equations, Yoo will har 38 e = 4 xx 
30 
; but” * aa =þ deferred 4 4 — by bot ik ybi 
1 | «= . m, then 3 it will be 3 m=4 57 —= or 15 mx=a, which 
i is the very Equation which came out 1 and it will return to the 


au} VE 
7 1 EC 


L in every Caſe of Radicality whatſoever, IT 
F B 2 -- "i 


0% the Rel of Radical. 1 5 


If therefore you / would try. whetlier-th e Expreſſion VF 4 vo: can be 
relied to a more fimple. Term, ſay: 2x =/aF7 2 * a — L 55 


ſay alſo 1 aa—b=m, . =* — mz and. the Expreſſion re- 
duced will be x Tv Js if lo be theſe, can % done by, faptegralz NR 
leaſt rational uantities. | | wo eds” 

But in caſe theſe ſhould not be integral, or rational Quantities, yet 
the Rule which we have delivered, will be of Uſe in the Solution of 
Equations of any Kind, as will hereafter be feet. e EED 

lo the mean time, this Doubt may perhaps ariſe, whether this Rule 
will obtain univerſally? in aby Powers whatſoever of a Binomfal; for In- 
ſtance, whether in any Binemial whatſoever, of Which che Index is "Fr 
if from the Square of the Sum of thoſe Terms, which are in unequal 
Places, you ſubtract the Square of the Sum of thoſe which are in equal 


Places, the Remainder will be another Binomial, of which dhe Index Y 


alſo will be . i EN x 

To this J anſwer, that is vas been Sblerkec by many Velche me, aud 
therefore may be looked upon as confirmed: by Experiments; but how- 
ever, it may not be amiſs to produce a Demonſtration of it, Which 1 
do not remember to have ſeen aby where. . ; 


. ake the Binomial x s + pL and expand it; ; take, alfa. another Bino- 


RARE n | T 107 
mial x — 1; „which expand in like Mannen; $i fay. * 5 Pu" and 


* — NEE o; now it will appear at” firſt: Sight, that, if the expanded 
Binomials are joined by Addition, their Sum will be equal ts double 
the Sum of the unequal Terms of the firſt Binomial; but if the latter be 
ſubtracted from the former, that then the Remainder will be equal to 
double the Sum of the equal Terms of the firſt Binomial; hence it fol- 


0 


lows, that 3 is the Sum of t the unequal Ferms 4 and the Sum 
2 A 


of the equal Terms. 80 
From the Square of the fiſt: Sum, that is, from the Square 


3 „hee 


the Square of the latter, namely, 


* | = 

5 - 278 5 —— — . 

1 +22 the Remainder vil be #25 © „ xl" X 
RE 4 


s —y| * * = 9 I of which the Root . Index of which is#) 
is H .. 


— ITT 14 » RAY 
ad * * 2 . * 
* 


Of the Redudtion of Radical. 


If you pu TEETH a — 0, and GERI T_T 
=m, and interpret u ſucceſſively by 5 2, 3, 4, 52 6, Ts 8. &c. there 
will ariſe the following Equations. | 1 atk HA | 


„ 
2. 2 * „ — M R àa. „„ 
3. 4 * . „ 
4. 8 „n n n 4. V 
5. 16 * — 20 m * ＋ 5 M m a. 5 

1 32 * — 48 m 1 18 m * * — 1 „ 

7. 64 * oy e dc. 


Now theſe Equations are of the ſame Form .as the rauben. to the 
Coſines, though they are naturally quite different. 

Let er be the Radius of a Circle, / the Coſine of any given Arch, 
* the. Coſine of another Arch, which may be to the firſt, as 1 to n. 


1. there will be x = I. . 
2. 2x „ - r rl. . . 
3. 4 r SL 
4. 8 * —grr XX ＋ = 771 N 
5. 16x85 — 20 r TX L-grtx=rtl. 
6. 32 * — 48 K*. er 
145 N. 64 . — 112 rn as pogo tions 215, We; 0 
But the general Volts * theſe: is by bang for the ard of pre- 
vity 2 1 a 


221 1 | wm 7 —, 7 —f3 ane | * 
2 e N +2” _  _ x = 
. I 8 „ e 
1 —4 —, —6 . * »— 5 n—6 Es n—8 | 
EL 2. Ax = We a" i Rt Gig Ih 15 3, 4 


| The Difference of theſe Equation conſiſts chiefly in this, that the firſt 
are derived from the Equstübn 2 * * 7 a Fo T "” A =7 b, but the 


g * 1 


Corollary 


latter from the Equation 2 * + * T3 12 88 75 a — T — 5 and if 
this latter. Equation be freed from it's general Bala. we mall ob 


tain Equations to the Coſines. 


Let there be therefore the Eqn 2 4 Ve 4 1 5 + 7 4— — * * 


'w ich muſt be freed from it's radical Sign * ee ia 
6.6 . o e * v 15 * # «. K Ag 1 | 4 
- go 2 l | * l N * © _ | p W > Nats . I ra #5 * L L £ © Nv 7 x a . | 
33 * ! 1 * 4 
FS | „SN 


on NE | Of the Relic of bu. 
Say / = 2 _ * 7 | QF . ats Tests . 
ma you will have RE TON e | . 
1 wes Ae HEE 1 
| 2, VI 4 — V — "Fi 
hence it will be 23 + v 2 4. 


* 2 * „ 
MM. g 
1 6 , 
23 . r to 
4» , as ; 8 
; * 


But 2 oo V=2X, therefore it will . 
Js Ws hit II 


But l TR wherefore z'®—z 0 vo. 


DSS x co e whence e 
* 


but now 23 v = 4 ＋- B. 


r 


Therelvre i it follows, that 2 v is 2 * T FT; which 15 you make 


=m, therefore 4 * x —< vill b be =gm'or Th —gmx=a, 
* 
_ Hitherto we __ had two Kinds of Equations ; the 1 0 in which 


m was put > TES6: the: latter, in which it was ef 
Let us call an firſt wren 1 n an 1 = 


* 


Prob. II. To exirat? : the Cube Root from an inp Binomial, a 2 55 — roo 


» 1 


Solution. | Suppoſe that Root to be! * ＋ . 8 ”, of which if you take take the Cube; 
you will find it to be #3 +3 * aaa . 
Now put x — 3 %s | 1 
and 3 * * = — == 2 41 1855 
Then by taking the Squares there will ariſe two uy Equaiers 3, 
— xt O a a 
n e eo ak wi pil ods mot 2001 
Now take the Difference 'of the Squares, there will te x6 F 30 * 5145 


r e . nom r fay 


if, whence *x + will be =m, ory =m—x2 x3 now 


in the Equation x 4 — xy= * Ahſtesd of the Quantity y, ſubſtitute it's 


Value , you will have x — 31 * * , or 4xi—3mx 
7 . 6 | | A 6 


. . 
ww 


2 * 2 ** 5 4 
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— 2 = WT 8 
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ws 


ä Rani, of Radical 
Et =, wh ich i is — Equation, Wo had before been deduced from 


= . $33 £200 
hs Equation 2228 ＋ 2 +v a—d/—b; OR it does not t fol- 
low, that in the Equation 4 #3 — 3 * ga, the Value of the Quanti- 
ty x may be known by the Hema | quation, as it conſiſts of two Parts, 
each of which includes the imaginary Quantity /; but this will be 
| beſt done by the help of a Table of Sines. 

Therefore let 2 8 Cube Root be to be extracted from the Binomial 
5 OY E700, fay a=8r, b=2700; now aa +b= 6561 + 
2700 = 9261, of which the Cube Root 21, which ſuppoſe mn, 1a 
that 3 mx may be=63 x; the Equation therefore to be reſolved, will 
be 4 #3 — 64x 81, and if this is compared with the Equation to the 
CON For N12 — 9 rrx=nr rt; rr will be = 21 ; and there- 


Hu 8 


fore r walls be = = Pry 213 "Und moreover, I will een = — =—, 
Hors & Sits ) anabsy & 
RP herefore let there be an Arc of ATI oa al Ae the Radius i is. : 
2 TITS 6 
— v2 TH and the Cofine = 7 „ 10 le n eil: Kd arplct 90 


Fa: C = A 
Let the whole Circumſtence be e. bike the Arches — — 


9 
C4 A 


7 
- 


3 *% EF? 6% 


— which will adh be known by a /Trigonomerrica Calculation 
3; 


eſpecially if you m: Wale uſe of Lane then the Coſines of the Arcs 
to the Radius / 21, will be three Roots of the Quantity x ; wherefore 
ſince y is = m—: x, they will therefore be ſo many Values of the 
N y, and ſo the Cube Root will be triple of the Binomial 


81 +y/— 1 1 let us accommodate it to Numbers. 
Say as J 21 to * ſo Radius of the Tables to Coſine of 7 any Arc, 


7 
to which Arc, ſuppoſe A to be equal; but that Are will be found near 
23", 42/; hence the Arc C—A will be 3272, 18!, and C+A 392 
421, the third Parts of which will be 106, 5475 109, 6'; 13“, 54/5 
but now as the firſt of them is leſs than a Quadrant, it's, Coſine, chat! 18, 


the Sine 79, 6% ought to be looked upon as poſſtive; as both the 


an others are greater than a Quadrant, that, is, We Sines of the Arcs 19“, 


67 40%, 54t, ought to be looked upon as negative; but by the Tri 0 


iy gonometrical Calculation, it will appear that theſe Sines to Radius 921 J 1 


8. 


5 1 wall be 454999, 9 149995 3, . Or ne =, 22 2 3 hence 


2 | Wan wi be fo many v alues of the Gan o ame all. thbk 


8 S's 8 

4 8 * 4 5 4 © . ic 
5 1 ; - 
1 \ if [> w * p 


wor 
* wo 


& the. Rall, on 5 Rodicate 


y 3 4 ef. 2 tin F 81 (75 9 9 f: x p * Ive 
which's m1 - — -'# x + reprlens that i is, 21 — — 21'——, 21S 


0 1 LP P _— : Tt 8 


77 


4 
5 ſore 3 Values of the Quanity/5 — C will be Nr wk 1 3, 2 IF J 


whence the three INA of the Quaneity „ 8+ +/—270 — 2700 wilt be 


5-04 


1＋ 1 . — — +> J. — — Fig 4 25 — 3. and after the fame 
Manner of proceoing. will be found three Values of the Quantity 


/ 81 9 — 2700, namely theſe = = — z Oc, 2 ä 
| erste bas £15 Y.= ack ; 
. ade many, among whom was the famous Wallis, who 


8 ny wi thought that thoſe cubic Equations, which are referred to a Circle, 
may be ſolved by the Extraction of a Cube Root from an imaginary 


Quantity, ſuch as, 8x ＋ /—2700, without having any Regard to the 


Fiction, and begging of the Queſtion ; for if you attempt it, you 
muſt neceſſarily run back to that Equation which you had taken to 
ſolve. But this cannot be done directly, without the help of a Table 
of Sines, eſpecially if the Roots are. irrational; and this bas. 15 77 25 5 


Prob. III. To extraf a Roof, of which the Index is n, py may an | inpail 5 Binomial 
a TW / —b, © | 


— 


Solution. Lex f 2 Root be K ＋ =, then having made Vs aa 2 Pn; ; 
alſo. - — = =7, deſcribe, or ſuppoſe to be'deſctibed, a Circle; of which 


the Radius; is V m, and therein take any Arc A, of which let the co 


a 
ſine be —; let C be the whole Circumference, Take to "the fame 


mb 
| e = "Go k CS. 40S Y C—A 
Radi, Coſines of the Arcs — | 24. + : 2 oo 3¹ | 
7 Lita ” _ x LOT Oe 


3 CA 


n 


„Ge. till che Multitude of them i is "equal to the Number 11 


which being done, ſtop there; Then all thoſe Cofines' will be fo 
many 


=> 


—, 12; of which the Square Roots are 23,1 5 4, 21 where- 


Table of Sines; but let them ſay what they will, it is all a mere 


ſerved by aan before me. cage de Tt ie 5 


9 7 


1057 1 of 
n Ni. POETS 
+ v2 3 
n * 
34 
x 


FIN 


= of rhe Redudfion of Radicals. - 


ada Values of the Quantity. x ; as for the Quantity „5 chat will always ED 


be m —=XX 
'T muſt not omit, though it has been mentioned aready, that thoſe 


Coſines muſt be reckoned affirmative, of which the Arcs are leſs than a 
- Quadrant, and thoſe * che ey of which are greater than a 


n 


* 


Equation of of the Kind of thoſe median plow being given, to det Prob. IV. 
* er the Solution of it is 1c ” e to oe TON or to the 
Circular Species. 4 I 


Loet n be the higheſt Dimenſion of the Ration, divide the Co- Solution. 


— 

efficient of the ſecond Term by 2 1 u, and let the Quotient be =m; 
now ſee whether the Square a a be greater or leſs than the Power m; if 
the former Caſe ſhall happen, the Equation is to be referred to the "y 
eng if the latter, to the Circle. 

Let the Equation 16 * — 40 * 20K be given, where 158, 

2 

therefore 2. * = 20: Divide 40 by 20, the Quotient is 2=m, 
moreover m"=32, and the Square 4 4 = 49; and as this is greater 
than the Power 32, the Conſequence is, that the Equation is to be re- 


| ferred to ” Hyperbolical Species; but as in the 8 Caſe it 


was put 5 44 — — 32 m, it follows, that a a — J=a'= = 32, and ſo 
2 - 32 249 — 32 4 But now the Root of the Equation in 


thi abba 25" ” TV 17 4-19 11 FL ; but Y 17 = 4.123105 nearly, 


therefore 7 +y/ 17 = 11,123105, and 7 —vV/ 17 = 2,876895 ; more- 
over, the Eh Root of the former Number will be found = 1,622 1, the 
fifth Root of the latter =1,2353, the Sum of the Roots = 2,8574, the 
Eau Sum 1,42 87, is the Value of the Quantity | * in the given 
uation, 
Now let the Equation 16 * — 40 55 6 4 IIEE 5 be given; in 


8 which m is =2, but a= 5 3 it is plain that the Square 4 à is leſs than 

dhe fifth Power of the Number 2 ; wherefore the Value of the unknown 
* cannot be obtained without the Quinqueſection of an Angle; and 
this is performed by the Help of our general Theorem, mentioned be- 
fore, by taking to the Radius * 2, the Arc of ain the Cofine is 
324 2 


1 * 2 — = 2 and that Are will be found 275 1 5 50 ; „ nearly, of which 


1 4 
we fifth Part i is 50 3 ; 1. 3. now. if) you take the ES rithm of that Coſine 
of the Arc to Radius 1, you will find it to be 9,9979347 but. ſince 


f 1 our Radius ought to be / 2, add to the former Logarithm the Loga- 
11 rithm V 2, that is 0,1515150, the Sum will be 10, 1484497, out of 


which 


* 


19 „ Oo the Rahel 1 daten 


METS if yo ou 2 10, the Re ainder, namel i11 
the Logar thm of tlie Neuber fought. which 10 Will hate 4 815 if vis 
W and in, the ſame M pl ocher tour. Borg LOT be 
foun 
| 4 Some few things remain to be obſerved, which 1 mall add in "this 
„ MibaRadooocy ibs dat: 
If the Equation is of the H \perbolicil Kind, and beſides u is an "odd 
Number, there will be only one poſſible Root, the reſt will be im 35 
ſible; but if # is an even Number, ber nen! * Value of t 
Square x x, the reſt are impoſſiblee. UG e 
If the Equation is of the circular Kind, all the Roves will be 
W 
In order to know how many affirmative Roots there will be; and how 
many Negative, in E .quations to Coſines, let this ule be obſerved. 
If is an even Number, there will be as many e Roots a a8 
e 13 | . 
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If n is an odd | Number, but fagk FEY 220 4 is an n eyen Number, the 


A * was « F N. *% * 5 2 Ll \ y * "Y 4 


Number * Affirmatives will be 
7% 2. 297M 


j ' o 
8 # 1 EY 
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A Denorſra-. II. Every Index i is as Wo or Eragon; and theſe are either, 

tion of New. poſitive or negative. 1. If the Index is an Integef "and poſitive, then to. 
ton Metbod raiſe the Binomial to a Power, of which the Index i is. m, is ngthing but | 
ae writing the given Binomial, as 2 over as s there are Units in m. and I 
any Power, by to draw alt theſe Binomials'i in their Turns. 


Means of an 2. If the Index i is a Fraction and poſitive, to raiſe the Binomial to 
aſſumed Bino- 1 


Caſtillioni, wy 
Ne, 464. f 
Read May 6, Power being g given, to FRY the yantity, whith: being Siven to the 


1742. Power u, equals'the' Power of the e given Binomial x, 


Fratioh, to raiſe” the Binomial, we, muſt do as in (Ne. 1, or, 2, and 
then Uaity i is to k be divided bg t Eu wok, | 


3 £4 * 7 75 5 19 5 14 11 4 d 


j Oy NY ? 
6 


* , * 1 
k * # * 1 1 5 ; * * 4 i on 
\ : > 8 5 : 175 1 : + 4 . * \ g o E W 1 1555 
25 e ta e 
5 4 | 
. — 1 


" the Number ol Neguives 


But if =; is an. odd Number LR Werbe of Aman ville 


r 
uid. J }. the Power — is to raiſe the Given a to the Power 7, and, this 


But when the Index is ne ape, whether, it is an Index or a = 


Ratio p. 4, as there are Units in #—1. 
Ratio of p. 1, and 1. 9 , allo p to q has a. Ratio compounded of p. 1, 


the Indices of the Power Pp decreaſe in the ſame arithmetical Proportion, 


arithmetical Series m. n - 1. 1 2 0 the Terms are in 


W 
Nie 


- 


4 110 of alter FT „ ET 
2114 2gg e F; Bino at „ that it way thew me any Palyiig+. 


mial. | 
Between po and 7˙ chere are a8 many Geometrical Means, in the 


8 
4 


Being to find theſe Terms, I note that p" is to 7 in a compound 
and of 1.93 but if chere are two Serieſes of Powers, in one of which, 


of which the Difference is 1, by which the Indices of q increaſe in the 
ſecond Series, there will be bad a Series of continual Foportionals in 


the Ratio p. 1, and 1. 4. „ 155 HO 
"2 m—1 „2 „3 m4. n- © 
80 P 1 45 ng , CU INES o 1 
: t.4:: 4 fl. ob WE TICS) 3 
Therefore th e Terms being multiplied in their Turns, 
m— „ 44 , = ; 
2. 727 2 3 2 — 6 
| Now I ſay, that pg” is worden of the Terms found above, as 
is eaſily bete by their Generation. | 
Therefore al] the Terms which are in i diſpoſed i in Order, are 
in . roportion. And indeed any two Numbers following 
each other immediately, are as the firſt Term of a Binomial Root to 
the ſecond. This appears by the Generation, for ? any Panos of 
Times multiplied, is to 9 as many Times drawn into 7 b 
Therefore the Nümber of all is 1 f 1; but alfo 10 2 gcHeuſng 


Number m F 7; or in the n the erg 0.72755. 3 therefore 
the FART, Terms Foe ib ought to have theſe Indices, or to be 


5 13 


But by the 12 of b the Number orth the T erms ns Oögbt 


to be 2%,> m +1, therefore 1 in this Factum ſome repeated Terms muſt 


be found. 
The common Fata {namely tkoſe of which the Multiplicatgr and 


Multiplicand conſiſt of different Quantities) contain all the different 


Terms, becauſe they are all fotmed of different Factors. In Powers 
therefore, it muſt be ſeen what Terms were different, unleſs the Factors 


=o were always the ſame, and how many of the different ones are made 


equal by the dere e of Letters; for ſo we ſhall find how often 
every one ought to be repeated in the Power. 

Now it appears, 1 the Factors were always different, all the. 
Terms alſo in the Froduẽ̃t would de different, 21 

But when the firſt in the Product is made only of the firſt K Ne 
— and the laſt of them is made of the laſt, theſe Fafta will 
"C1 always 


42 


cient — 


Hi NY Mubed: a e n . 


always be Aiferent, though the making Binoniials are the ſame, aut | 
the firſt Term of the Binomial differs from the ſecond. yh | 


But of the reſt, ſome may be made. equal, becauſe they are com- 


poſed of the firſt of the Efficients multiplied i into the ſecond, and Joined 


in different Manners, __ 
It muſt therefore be enquired, after how man y different Manners. the 


ba o of which the Number is given, may be joined. 


n our Caſe, the Index of the Things is , the different "Things 
two, of which one is repeated s Times, the other t, b that la, | 


therefore the Number of the Changes will be 
m.m—1.m—2. n 331 
ow 711 r 1, 55 e x” 
W 4; 
So de e8 erent the Term will be 7 Cy and it's Cock. 


1 A, , N 
. | | — 2 . 
m — 1 1 — 2. ae e 


aL mig s mn — 23; it's Coefficient will be had ip 7 q,= 


m. m — 1. 1 — 2 1 MSA —— m „In 2 


in 3 1 — 3 1 — 4 ä 1 TI 585 1. 2 3. 
and ſo of the reſt. | 


, * E OTF 
% p x 


If any one ſhall doubt, whether the former Do Sattera will prove | 


that all. the Terms are neceſſarily formed after ſo many Manners, as. 


the 7 2 and ſhall contend that it Np ſhews that, it * Mappen I 


ſhall anſwer thus. 


Certainly p - Pa- = * 2 or 1 3 bot 3 the 3 of 


„1 7 
this are — i | 7 which will neceffarily be multiplied into 2 and 7. 


qm— n —1 7 m—n 1 ꝶm— 1 1] 55 Mt 1 


and? 21 N T 4. Lot Ys. therefore?  'q © 


m1 all poſſible Ways will be made into ? TAs Ns 1 Y 1 


9 g are generated as many Ways as ink into pen i; 


m 2 m— 3 1 —2 


which will neceſſarily be, if p -4', md pq :.. ue in the 


lower Power p + 4-2, and ſo « on ativan to the Square in which PP, 
Pq, and qq are 14, formed after as many Ways as poſſible, (4- II. . 


clid) therefore alſo i in the former. 
This reaſoning requires, that 1 ſhould ſhew the fame alſo alter a 


Manner ſomething diffetent. 2 


mn have now ſhewn that the Coefficient of the rſt is s Unity, 


3 8 Oe * n . ND | + 
3 : K £ . ” 4 Wy . 5 
* 3 i «+ * 4 4 © 2 wo Ta * * 1 * : f 99 1 F 1 
* e * * 


0 1 8 
_—_— . 


by e of ra jg Aubin 1b. 


„2 1 1 | 

| The ſecond Term 7 4 is formed of 7 4 * "oy and » * 4. 
that is, of the firſt of the Roots multiplied i into the 1 5 0 of rl i, 
and of lags ſecond of the Root into the firſt of P14 . therefore in | 


37a n "hers is * 'S- onde more as often as the frond: is in 
p+ gt which is there once more as often as the ſecond in 
p+ 7 — —* which again is there once more as often as the ſecond i is 


in 2+ a and fo always till you come to > Fe m—m, where the ſe- 
cond is once; ; therefore you muſt ſeek the Sum of as many Units as 


there are in m, which is n. l 
Mz m—3 


Alſo the third 7 4 18 formed: of 5 75 * p, the third of 
uns Api into the firſt of the Root, and of — 2 q * q the ſecond of 
Fl p ql" into the ſecond of the Root; therefore p+ 7 will con- 


tain p. 9 as often as the ſecond is contained in p 4, that is 
m times more, as often as the third is there, that is, as often as the 


ſecond is in p * 42 (m—2) more than the third is there, which 
again is as often as the ſecond is in b 7 TT (m—3). more than, the | 


third 1s there, and fo on till we come to 9 + ＋ where the third is 


once, or to p + q, where there is no third ; fr we muſt. always ſeek. 
the ſum of the arithmetical Progreſſion m1. n—2 10 3 1, 
or M—1 , M2 ... . o, in the former the Number of the Terms is 


m—1, in the latter m, as, is. manifeſt ; wherefore this Sum = m—15- 


X — =#M X. I 'L TD * —. 
2 3 "a 5 W 


By the ſame Means, the Coefficients- of the has „ Tins wa” be 
proved to make the Series, in which the ſecond Differences are in 
arithmetical Progreſſion, Cc. 


Whence yOu s 2 m is an Integer and poſitive, the 8 
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3 I ill peg Boon rn; +. Jie @;o 1 N 
2 = (if A, B, . . are ſuppoſed | to equa the fir, bass. third, 


fourth, Ge. each with their Coefficients) y as 4 tn: 


5 . G * 14 Pe x r Lc, 
% on oy : 7 
1 us now ſeek the Formula, ga WF the go Binomial to the 


7 
Power —,. where r and # are whole Numbers, and both either r poſitive 


* 


or negative. 5 „ FFF 
Now p. 1 22 57 ss , wherefore the Terms will 


be e fr Ws 49 12 | —5 7 2 „ee Kin oh NL 
The en to he found are A, B, C, D, E, ſo chat the whole 


2+9 7 rss Af. * B ert be 5 3 
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If therefore we make — = #1, and the firſt Term A, Gr. the firſt 
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Formula will revive, and p + Nr =p 


: 4 


x 3 8 * 4 
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Let the Binomial p- be to be rajſed to the negative Power; l ither 
perfect or imperfeR, ies BOTS Oh Yu ED I19 
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From this Formula, by inſiſting or on the former Methods; i is eaſil 
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„ „„ Magenp ting 
drawn the uſual, and moſt general p* * | 4 
LOTT} LO TORT 3. 0 PO TR WTO ICT? 303 1 0. 
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I do not think:it- an unpleaſant thing, that in this Formule,” i 


— 2, the coefficient Numbers will be natural, if m= , T * 
and Pyramidal, r e en 15 m = 3, Friangular; 


But it is plain, that, this. Formula always gives. an infinite. Series z for 
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| bur 7. 1 2 : 5 15 es i 12 "ITY 9.0 177. &e, therefore 
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the Ratio of 1 ” ought: to be colipottitlet: of ſome Ratios: p. 2. 1 
: — vi 18 R 
which cannot be done, becauſe 3 1 —.—:0. ina 
Ps Ratio coripounded of the. 1 of p. 9 


The Indices of p make an arithmetical oe of which the 
Terms — m, — 1 — 1, - 2, Se. are negative indeed, but in- 
| — 
creaſe or decreaſe from J 3 but the laſt Term ons to be 2 

— 

q „ therefore it will never come to it. 

Deſcription III. Sir Samnel Morland was, for ought I know, the firſt who . 

4 Uſe of an tobł to perform Arithmetical Operations by Wheel-work. To this end 
113 he invented two different Machines, one for Addition and Subftrattion, 
3 40) Chri- the other for Multiplication, which he publiſhed in London, in the Year 
ſtian-Ludovi- 1673, in ſmall Twelves, He gives no more than the outward Figure of 
cus Gerſlen, the Machines, and ſhews the Method of working them. But as by this 
3 on every one, who has any Skill in Mechanicks, will be able to . how 
2 438. the inward Parts ought to be contrived; ſo it cannot be denied, that 

p. 79. Jah, theſe are two different Machines, independent of one another; that the 

2 1735. laſt, which is for Multiplication, is nothing elſe but an Application of 
EE. 1, 2, 3, the Nepairian Bones on flat moveable Diſks; conſequently that his In- 
42 5 vention alone is not fit to perform juſtly all Arithmetical Operations. 

After him the celebrated Baron de Leibnitz, the Marquis Poleni, and 
Mr Leupold took this Undertaking in hand, and een to perform 
it after different Methods. N 

The firſt publiſhed his Scheme in the Year 1 og, in the M; ſcellanca 
Berolinenſia, but then he gave only the outward Figure of the Machine. 
S. Poleni communicated his, but explaining at the ſame time it's inward 
Conſtruction, in his Miſcellanea of the ſame Year, 1709. Mr Leupold's 
Machine, together with thoſe. of Mr de Leibnitz and 8. Poleni, were 
inſerted in his Theatrum Arithmetico-Geometricum, publiſhed at Leipzig” 
in 1727, after the Author's Death, yet pere, as it is n in the 
ie! 

Beſides theſe, I learned Hoy ſeveral French Journals, that Mankeur | 
Paſcal invented one, which however I never had the ſight of, * 

Ws I took the Hint of mine from that of Mr de Leibniz, which put me 
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52 The tha of this Machine is fined 1 by Monſ. Gallen, in n his Colleion 
of Machines and Inventions approved by the Academy of Sciences, at Paris, (publiſtred in 
French at Paris. 1735, in Quarto, in fix Tomes) in Tom. IV. p. 137 ; and likewiſe an- 
* by Monſ. Leppins, Tom. IV. p. 1313 and three more * Monſ. Hellerin * 

BoiftiJandeau, Tom. V. p. 103, 117, and 121. 
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Sers Arithmetical. Machine, Ce. 
© was not poſſible: for me to hit upon the original Ideas of that Great Man, 
an exact Enquiry into the Nature of Arithmetical Operations furniſhed me 
at laſt with others, which I expreſſed in a rough Model of Wood, and. 
ſhewed to ſome Patrons and Friends, who encouraged me to have another 
made of Braſs ; But the want of an Artificer, able enough to execute my 
Ideas, made me delay it till the Year 17253; when having ſpare Time, 
and finding an Inclination to divert myſelf with Mechanical Operations, 
I ſet about it, and finiſhed the whole Work fitted to a Reckoning not 
' © exceeding ſeven Places. And in Dec. of the ſame Year, I had the Ho- 
nour to lay this Machine before the preſent Landgrave of Heſſen Darmſtadt, 
and the Hereditary Prince his Son, to whom I demonſtrated the Me- 
chaniſm of the whole ente. et CNA, 
l was checked from publiſhing it at that time by the Uncertainty I was 
under, whether poſſibly] Mr LZeibnitz's Machine had not been brought to 
it's Perfection; in Which caſe there is no doubt but the Operation of his 
Machine, if it would really perform what is promiſed in the Deſcription, 
would have been eaſier than mine, and conſequently preferable to it, 
provided it's Structure did not prove too intricate, nor that the working 
of it took up e t p Oodliend $i 
But at preſent, being certain that none of Mr Leibnitz's Invention has 
yet appeared in ſuch a State of Perfection, as to have anſwer'd the Effect 
propoſed, and that theſe of mine differ from all thoſe mentioned above, 
fancying at the ſame time, that Perſons who underſtand Mechanicks, 
will find it plain, practicable, and exact, in regard to it's various Effects, 
I make no Scruple to preſent this Invention to the Royal Society. 
The Particulars of it are as follow: No - 
There are as many Sets of Wheels: and moyeable. Rulers as there are 
Places in the Numbers, to be calculated. Fig. 1. ſhews three.of them. 
by which one may eaſily conceive the reſt, A A ſhews the. firſt Syſtem, 
or the Figures of Unites, according to it's in ward Structure. BB and CC 
ſhews the ſecond and third Syſtem, viz; of Tens and Hundreds, accord- 
to their out ward Form. We ſhall firſt conſider A A; where ae is a 
flat Bottom of a Braſs Plate, which may be ſkrewed on either upon a par- 
ticular Iron Frame, or only upon a ſtrong Piece of Walnut- Tree, 
doubled with the Grain croſsd. In this Syſtem. arg. two moveable Rules 
2228, and t, the firſt of which 1 call the Operator, the ſecond the De- 
terminator. There are beſides two Wheel. Works, the upper one is for 
Audition and SubſtraBion, the lower one ſerves for Aſultiplication and 
Diviſon. The upper one is provided firſt with a, an oblique Ratchet 
Wheel of 10 Teeth, of What Diameter you pleaſe, on which, however, 
depends the Length and Breadth of che Syſtem itſelf, This Wheel has 
a Stop 7, with a depreſſing Spring :; Under the Wheel a is a ſmaller 
Wheel 5 of the ſame Shape: Both a and & are rivetted together, and 


fixed on a common Axis. Uader the Wheel 5 lies a third 5, which is a | 


D eee. of 20 or more Teerh, according as one pleaſes: 
It is larger chan 5, and ſmaller than 4, turns about the ame Axis,ith | 
CCC ˙²˙ AAA 


— 
” * 
| . 


Fig. 4. 


| 


done Wheel, hkewile divided into 10 Ra et-Teeth, on which is 


Gens 1 bum Mac 1, 


ee ie, and upon it is fixed A Stop c, with tlie: a - 
which katches the oblique Teeth of the Whed }. ike ring 
this Wheel lies the upper Part of the Ope 
of Iron or Steel. The Wheels may all be of Braſs, except the upper 
one. The Operator is of the ſame Thickeneſs all over, and in it's 

Part are fixed as many round Steel Pins as there are Teeth in the Wheel f, 


which are to catch the Teeth of this Wheel, and move it backwards and 


forwards. The Height "of thoſe Pins oughit exactly to anſwer the Thick: 


neſs of the Wheel Py The Axis of the Wheels a and Sis kept perpendicu- 
larly by the Bridge ee, which is ſkrewed to the Bottom, as appears by the 


Figure. The Operator geg moves on the Side, . oe in the 
Middle in two Braſs Grooves 7 77 and 4 about D it jets out, on Which 


Projection a Piece of Iron h muſt be well faſtened, having a ſtrong Pin, 
on which the Handle 2 fits as you ſee in the Syſtem BB. The Side D 


itſelf Nides in another Groove 5, and in it's inner Corner joins to it the 
Determinator & & E, of the ſame Thickneſs with the Operator, the Shape 


of which is ſufficiently” expreſſed in the Figure. This flides alſo up and 


down, on the one Side in the Groove $8, and von the other Side, where 
it is ſmalleſt, in a ſmall Piece of Braſs u, and where it is broadeſt, above 
in the Operator itſelf, Which iveither hollowed-out into another Grove, 
or filed off obliquely.” The fliding 1 1 5 the Determinator ought afrer« 
"with alſo to be geren to it: It's chief Part is the Lock a, ſtanding per- 

pendicular on it's broad Part. I have drawn it ſeparately | in Rg. 4. BB, 
in which the ſliding Stop 6, is preſſed down b 9 it's Spring d, but raiſed 
by the Tricker a 4. That Tricker has a pin b, on which is ſkrewed on 
the ſmall Handle 17 Eg. I. in the Syſtems B B and CC.) In the Braſs 
Bottom A A (or &: Ig. I.) you" muſt file out 10 Ratchet Feetli or 


Kerfs, purpoſely fot the Stop 1. this Loek; or, which is better, you 

may inſert into the Braſ Bottom a ſmall Piece of Iron filed out adoording 
to this Figure. The Partition and Length of theſe Rachet - Feetli in the 
Bottom muſt fit exactly with the Circumference of the Wheel 7, (Hg. 1. 


Syſtem A A,) with this Direction, chat if the Lock is kept by the upper- 
moſt 'Tooth 4 in the Bottom, the Operator cannot be moved at all but 
when bypteſſibg downthe Trieker a, (Ng. A.) the Determinator is flubved 


down, and is ſtopp'd dy che ſecond hind Tooth in the Bottom dhe 
Operator being allo drawn town as far as the Determinator permits, 
makes the Stop c, (Hg. 1. Sy. A A) ſlide over 1 or 2 Teeth of the 
ſecond Wheel 5 conſequently the ſame Stop, muſt ſlide over g T eth, 
vhen the Lock of the-Determinator will: ſtand before the 1cch Tooth in 


the Bottom, and the Opꝑraton is p uled den ſo fav. If bu have à mind 


eo apply theſe | Rachet-Teeth on the Outſide of the Plak O, that 


covers the Whole, you may fit the Lock tot Seine But in ai 


Cafe che Coverinl Plats att 'te well faſtened.” . amt e tbe A load 


For Muliiplitation and 'Divifion, © there is properly n eich. Syſtent-bu 


the tound-Plate!); en Which are engraved the Numbers or Figures: Theſe 


\ 1 1 e W | 


tor, which may be beft made 


1 


ob . N lle, 265 Se. 


| WWheds haus no occaſieh ſor any Bridge, but maz 1 2 ee i "1 
Pin of Steel; ſolder'd to the 3 The Rachet W rg es 8 | I 
one Side upon the Determinator, and upon a Piece of raſs 0 the ie 
Thickneſs, to which-are faſtened the Stop u, and the Spring p. Upon 
the Operator is another Stop o, with it's Springs which Stop fon a mall 
Arm at o, which is checked by a ſmall Studd, ip 00 the. Spring's 
reffing the Stop lower down than it ought Hed wh 29 15 Contrivance it 4 „ß 0 
eder, that after the Operator is ſlid down ſo far dne n 807, | 2 
being ſlid up again, the Stop 9 will turn but one Tooth of the Wheel; us : 
The 2 plate Jhas in it's Middle a ſmall hollow FEA 5 EAA are 
turned firſt two Shoulders, and then a Skrew: This Skrew in the Syſtem | ö 
A A is an ordinary one, winding from the left to the 1 
But as each Syſtem dught to haue Communication with the preceding 
3 one, though not with that which follows; to this end a projecting Toot 
= of communication» made of Steel 9 is rivetted' to the upper Plate of. w_ 
T ' uppermoſt Wheel a. This Tooth,muſt be placed exactly on the Point f 
1 a Tooth of the Wheel, and by it's Revolution catches and turns every 
time but one Tooth of the uppermoſt Wheel of the preceding Syſtem, 
ſiding over the following one (if there be any) without touching it. For 
this reaſon the Planes of the Braſs Bottoms in all the Syſtems ought to 
incline.a little. This will beſt appear from the Vertical Section, Hg. 2. Fig. 2; 
(cut in Hg. 1. in the Direction N h to /) in which & is the Braſs- Bot- TY 
tom, HH the Wood-Bottom, g the. Operator, i the Groove, f the 
third common Tooth- Wheel, I the ſecond Wheel, a the fitſt or upper- . 3 
moſt Ratchet- Wheel, e the Bridge, O the Covering- Plate and ę the 4 
Tooth of Communicaton. I have repreſented, all theſe. Pieces of one 0 
Thickneſs ;/ but every. Artiſt will eaſily know where to add or take off. : 
Fig. 3. ſhews the Plan and. true-Diſpoſition of the Teeth in the ſeveral Fig. 5. 
uppermoſt Wheels; that is to ſay, The Parallel Lines A B and CD Tis 
ought always to cut the Braſs Bottoms (which are like one another in 
Length and /Breadth)\length-wiſe into two equal Parts: Then the perpen- 
dicular Interſection EF. Wil determine the Centers a and 3, of the two 
Wheels H and'G. The ſtop r eught every time to hold it's Wheel in 
ſuch a manner, that the Points of two Teeth coincide Ah Line 
AB or CD. The Obliquity of the Teeth is the ſame in both, with this 
difference however, that in G, Which is a Wheel of the Syſtem A A, 
(Fig. 1.) they are cut in from the left to the right, but in H 25 Wheel of 
the Syſtem BB) from right to the left. I need not take notice, that for 
making the Work more durable, the Teeth are not to be cut out in 
quite ſharp Points, but blunted a little, as in the Wheel H. The N = 
of the whole-Machine .chiefly conſiſts in placing the Center 4 T7 . 
(which amounts to the ſame thing) after having choſen the Rreadeh & 2 
the Braſs- Bottoms, in determining che Diameter of the uppermoſt Wheel: 
For if that ſhould prove ſo large, as that the two/Wheels H and G ſhould | 
very near touch one another, the Tooth of Communication will be ſhort, — 
It Oßeration will be of a ſmall Fr the Wheels themſelyes Will 1 
8 1 


„ 


" 
— _ 


6 n 1 * - SOT = — =} 5 "x * * 8 9 . = 2 PR — = 
© > 
2 — wid 5 — Pat ——— — — * . — 8 SN — © SO 
1 ” . © 2 > - — . ara —_—_ EL » 
— = rar; 2 1 — — — _ _— « q * — 
2. = >a * b F 2 * > — yy 7 — > 2 « * - wha J 5 — * — 
rr g ö > ne ; ; — — —— — f 
— . 2 þ - « A C 4 - 5 « . 8 * 5 1 3 p — of at 
— — — — — — — Cn — * 1 = * 1 * Lo 
= * C % N 2 o * * 
e 4 
- . * - : 
* 1 
a 
b 
* q 
— = 
. 


—— — BR I E —— 


— 
. 


rus p,: 


— 
IWR — 


— 
2 


— 4-4 


12 nl 
— — 
— 


— — 


F ORC TLC TIN E IR 
WK * be — 2 
. * 
> * 5 
>... — — * og 


2 - 8 * - 
=D YES! - OT * 


» 
p Ine”, Fe AE. SN 
* 510 — e 147 7 * 
2 P 
; a Rs 
© — 
ä —— — 
— — * AG 
— 


— . 


= Tas 
one DC” 
a „ 


0 x8 Tx ns Sr hntives Maehine, be 5 


Rot a very great Exactneſs, leſt by turning about the Wheel H, and : 


the Tooth of Communication ſtanding in the Poſition as it is repreſented 
in Fig. 5, a Tooth of the Wheel H may touch it, and ſtop the Motion, 
Whereas, on the other hand, ſuppoſing the Centers at the ſame Diſtance, 
and the Diameters of both Wheels leſs, the Tooth of Communication will 
be longer: than ſuch an Exactneſs is not requir'd in the Wheel, yet more 
Force is neceſfary for making the Tooth of Communication lay hold the 
better. Furthermore, it will be well for you to make the under malt 
common Tooth-Wheel as large as you can. 

From the Conſtruction of this firſt Syſtem, with which the 3d, "6th; 
7th, Sc. entirely agree, one may eaſily imagine the 2d, 4th, 6th, 8th, 


Ec. for every thing there alſo | is the ſame, except only, that it is in- 
verted; ſo that what in the firſt ede on the right-hand, i on the Left 


in the ſecond. 


The Plate for Multiplication has on e's hollow Axis as it is "Gd be 


fore, two Shoulders, the lowermoſt of which is very ſmall, the Sum of 


it's Height, the Thickneſs of the Plate of the Wheel mm, and of the 


Operator muſt amount to as much as anſwers to the Height of the Bridge 
ee, On both Ends of the Braſs-Bottoms, the two Pieces of Braſs ( , 
of the ſame Height, are rivetted on. This being done, at laſt the Cover- 
ing- Plates O O is prepared and ſkrewed on the Pieces of Braſs ( d. If 


the Machine be made pretty large, the Covering- Plate muſt be ſkrewed 


faſt, not only to the Bridge ee, but alſo not far from the Wheel of 


Multiplication. It muſt be provided not only with round Holes, through 


which are to go the Axis of each uppermoſt Wheel a, and the hollow 
Axis of the Plate /; but it muſt alſo have a long Slit, in which the Ope- 

rator and Determinator may be moved up and. down, and laſt of alla 
ſmall Window over the Plate of Multiplication, through which the Fi igure 
or Number engraved on the Plate may appear diſtinctly. To the project- 
ing Skrew I, of the Plate J, is fitted an Handle F, joined to an Index in 


the Shape ofa Scythe. The Skrew inthe Syſtem A A is a common Skrew, 
conſequently the Neude of the Scythe muſt turn from the left to the 


right; but in the Syſtem BB, where it ought to be inverted, like all the 
other Parts, the Scythe muſt turn from the right to the left, as in the 


Fi gure. The Uſe of this is to ſhew which Way the Wheels are to be 


hs uh and the Skrews are to prevent the Machine 8 being hurt by 
unſkilful Hands, 

On the Side of the Determinator, vix. on that Piece which cannot be 
preſſed down, is alſo ſkrewed a ſmall Index, which may be directed to 
ſuch Numbers or Figures as is required, 'Theſe Figures are to be engraven 
in the Covering-Plate, according to the Figure, and their Diſtance de- 
pends on the Ratchet-Teeth ee (Fig. 4.) in the Braſs- Bottom. 


On the Axis of each uppermoſt ” Wheel a (which Axis muſt be made 


ſquare as far as it projects over the Covering: Plate) is fixed a thin round 
ilver-Plate x x (in the Syſtems BB and CC) or ad in Fig. 3. yet ſo that 


it may not rub againſt "the e FLO It has'a hollow "(Fs be 
; Ne. 
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33 metical Machine, &. 
(Fig. 30 on which is a right or leſt Skrew, according to the Syſtem 
it belongs to, and a ſmall Shoulder c, To the Skrew is ſkrewed the 


Handle /s (Syſtem BB and CC, Fig. 1.) which is vertically flat on the 
Extremity, in order to turn by it the Plate and the Wheels. The Plate (as 


appears by the Figure) 1s divided by 3 concentrick Circles into two 


Rings, in the outmoſt of which are engraven the Numbers for Addition, 


in the inmoſt thoſe for Subſtrattion. I will hereafter call this Plate only 


the Silver- Plate, the firſt Ring the Addition-Ring, the ſecond the Sub- 
ſrrafion-Ring : Moreover two Indexes wand are ſkrewed to the Cover- 


ing- Plate; w ſhews the Numbers of the outmoſt or Addition. Ring, and 


y thoſe of the Subſtraction-Ring. They have Hinges, that they may be 


lifted up, and the Silver. Plate taken out or put in again: Their Curva- 


ture ſerves, for a Direction, which way the Plates ought to be turned, 


A ſkilful Artificer will be able to give them a neater and. handſomer 


Shape, than here in the Draught, where I would not cover the Numbers: 


All this being done, there remains now the Figures or Numbers to be 
engraven, in the manner following: Place each uppermoſt Wheel a 
(Syſtem A A) ſo that the Tooth of Communication be ready to catch (as 
in G, Fig. 5) which may be eaſily felt. Obſerve in the Silver. Plate, 
where the Index 0 points, and there engrave the Number or Figure 9, 
lower down in the SubſtraFion-Ring, where the Index y points, engrave 


the Cypher o. Afﬀeer this divide both Rings into 10 equal Parts, one of 


which is already deſigned for ꝙ in the Addition, and another for o in the Sub- 


ſtraction-Ring; then obſerve which way the Wheel turns, if from the right 
to the left, as in Syſtem BB, then you muſt from the engraven Number 


9 in the Addilion-Ring, towards the right engrave o next, then 1, 2, 3, 44. 


Ec. and in the Subſtraftion- Ring towards the right alſo, from the already 
engraved o, firſt engrave , then 8, 7, 6, Sc. ordine inverſo. But if the 


Wheel turns from the left to the right, as in the Syſtems A A and CC, 

you engrave the Numbers or Figures in the ſame Order, but from the 

right to the left. (See in Fig. 1. the Syſtems BB and CC.) 
In the Multiphcation-Wheels mm you muſt conduct the Index exactly 


to the Window, as it is drawn in the Syſtem BB; mark the Place on 
the round Mulliplication- Plate under the Window, and engrave upon it | 


the Cypher or o; Then make, by two concentrick Circles, a Ring upon 
this Plate, and divide this Ring into ten equal Parts, and after the o (already 
engraven) engrave on the Numbers 1, 2, 3, 4, 5, 6, 7, 8, 9, in the ſame 


Order as it was done in the Addition-Ring of the Silver. Plate of the ſame 
Syſtem. Laſt of all, if you think fit, you may ſkrew on thin Ivory Plates, 
to note upon them the Numbers which are to be calculated, particularly 
a long ſmall one on that Side of the Slit of the Determinator, Where there 
arc are no Numbers, and alſo two ſhorter broader ones, one under tlie 
Window of Multiplication, the other above the Silver-Plate, All this. 
together compoſes a Machine, by the help of which you may perform. 
all the four Arithmetical Rules or Operations, The Way of working- 
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up: As to l tion : For inſtance, if you are to add 32 and 59: becaule 
the hindmoſt Syſtem AA in the Figure, which ought to repreſeflt the 
Place of Unites, is not cover'd, let us take the Syſtem BB for the Place 
of the Unites, and the Syſtem CC for the Place of the Tens; turn the 
| Silver-Plates xx in theſe two Syſtems, *that the Indexes wa point to 
Wo „ wo Numbers 5 and 9; 125 make the Determinators 71! it, point 
ql 32 alſo to 3 and 2: next take one of the two Operators, ex. gr. in BB, 
1 and pull it down as far as you can, and moveit upwards again. This 
done, the Number 1 of the Silver-Plate in BB will come by this means 
under the Index ww, and the Number 6 of the Silver- Plate in the Syſtem 
COC under it's Index at the fame time, which is 61, the Sum, 59 and 2, 
After this move the Operator of the Syſtem CC alſo up and down,” when 
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will turn the two Ratchet-Wheels aan 
of the great or uppermoſt Wheel 2 to ſlide alſo oyer two Teeth ; at the 
fame time the Tooth of Communication will move forward one Tooth 
of the uppermoſt Ratchet-Wheel in the Syſtem CC; conſequently on 
the Silver-Plate in BB, inſtead of 9 the Number 1, and in Syſtem CC, 
inſtead of g the Number 6 muſt appear under their Indexes ww ; and ET = 
for the ſame reaſon, having pulled up and down the Operator of the ll 
Syſtem CC, the Number 6 pointed to by the Index muſt be : at t laſt LL 
changed into 9. 
II. Subſtraction. Suppoſe 40 the Sum, from «hath you' are to 
ſubſtract 24: Here you muſt put your Sum 40 in the SubſtraFion- Rings ; 
that is to ſay, turn the Cypher o in the Syſtem BB, and the Number 4 
in the Syſtem CC, under the Indexes 90, as the Figure ſhews: Set the 
Determinators at 24, as in Addition; move alſo the Operators only 
once up and down, the Remainder 16 will appear under the Indexes 
7 . As for the Reaſon of this Operation, when you conſider, that 
the Numbers in the Subſtraction- Rings are engraven inverſo ordine, as 
it is ſaid before, you will find that it is the fame as in Audition. 
III. Multiplication, For inſtance ; if your are to multiply 43 by 3, 
bring the o in all your Addilion- Rings to the Indexes, as alſo in all 
your Multiplication- Plates in the Windows. Write down (which is 
more particularly neceſſary if the Numbers are larger than here) the 
Multiplicand 43 upon the Ivory-Plates near the two Determinators in 
the two Syſtems BB and CC: But the Multiplicator 3, you may 
write only on the Ivory-Plate under the Window of the Syſtem BB. 
Set the Determinators at 43; then move your Operators ſucceſſively as 
Ren WW and down, till there e in both Windows the N amber 3 ; 


| inſtead of 6, 9 will come under the Index; conſequently you have 91 

1 under the Indexes ww,, which is the Sum requir'd of 39 and 32 added 
1/8 | together. The Reaſon of it is plain; for by pulling down the Operator 

100 of the Syſtem BB ſo far, the Stop c of the lower moſt or common Tooth- 

Win Wheel f (vid. Syſt. A A) will ſlide over two Teeth of the Rachet-middle- 

1 moſt Wheel 5; 400 by moving the 3 up again, the ſame Stop c 


together, and cauſe the Stop » il 
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then 
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Sensxrzxi Arithmetical Machine, &c. hs 
then you will ſee-08. your | Addition. Rings under the Indexes, the Pro- 
"” oY ; to. underſtand, that as the ultiplication is nothing elſe. 
than a repeated Addition, the Machine does alſo perform it's Operation. 
by a repeated Addition only: For the Number 3, which appears in the 
Window of the Syſtem B B, ſhews how many Times you have added 
the Number 3, pointed by the Determinator to itſelf, which when done 
3 Times, is 9. And ſo the ſame Number 3, which appears in the 
Window of the Syſtem, C C, after your Operation, ſhews how many 
Times you have added the Number 4 to itſelf. I need not to make 
you obſerve, that beſides the two Syſtems BB and CC, there muſt be 
ſuppoſed another, not expreſs'd in the Figure, which will ſhew the 
Numb f ) 17 os oo ie OG 4. 
IV. Diviſion. If you are, for inſtance, to divide 40 by 3, ſet your 
Dividend 40 in the Subſtraction-Rings under the Indexes yy, in the 
SyſtenſB-Band CC; turn the Indexes , #, near the Windows to make 
o appear; write your Diviſor near the Determinator of the Syſtem - 
CC, and ſet the Determinator at 3; pull the Operator up and down, 
then you will have 1 under the Index , and 1 likewiſe in the Window. 
cauſe you cannot ſubſtract 3 from 1: You muſt therefore go on, to 
the other Figure of the Dividend, viz. o, and in the Syſtem B B ſet: 
the Determinator again at 3. This being done, the firſt pulling of the 
Operator up and down will produce 1 in the Window, and 7 in the Sub- 
ſtraction-Ring under the Index, and the Number 1 which remained be- 
fore in the Syſtem C C vill be changed into . Now as 7 is more 
than 3, you muſt werk on accordingly; having done it twice more, 
you will find that there remains under the Index y but x, (which is tge : 
Numerator of your Fraction) and below in the two Windows the Quo- 
tient 13. When you conſider that Diviſion is nothing elſe but a re- 
peated Subſtraction, you will alfo eaſily underſtand the Reaſon of this. 
Oper 8 330 
. : Thoſe that underſtand the Matter ever fo little, may now eaſily con- 
ceive how they are to proceed with this Machine in larger '\Avamples : - 


L n e 8 . — : 18 1 ms 15 
However, for greater Clearpels, I will explain it by two Examples, . 


5 
Ly Bd 
23 l 
77 * 


1 


* 


17 
* 


. Syppoſing there are fix Syſtems, 4% 4, cd, 
e, 7; Let all the Numbers pointed to by the | | fle]d] 154 


Indexes ww be in AB; thoſe which are to be 4 0 en 
408 112 —_ fy ® | . © N e a N p 4 
Pointeck to by the: Determinators in CD; and * N 
thoſe which are feen in the Windows, in RAF. 5 iſ | 66; B i. 
Firſt of all, you muſt turn all your Aadition- C | 3i 51] 0413: D* : | 
Kings of the Silver-Plates and your Mullipli- *|_—| + r 

calion- Plates to o; via: that under all the In- E. 919 n 

dexes ww, and in the Windows nothing may 5 8/ 


a appear but 0. Write th Number 56 9 nean - 15 E Mi 10% | 
the Determibator, in the Syſtems" 4 ij . d. and, direc, OA 
1 Fury e Cordinę ly. :: 
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.. GursTEN's Arithmetical Machine, &k Gee. 
cordingly: The other Number 58, you muſt write down likewiſe, 
but under the Windows-in Syſtem a and 5, as you ſee in this Scheme, 

Move the ſeveral Operators, which are may 
up and down, till 8 appears below in the” Windows, and you will 

have under the Indexes above 28504, the Product of 3563 x 8. And 
fo the Numbers-of the Machine will appear tus. 


[F]e1d[<]4]a] Next advance your Multiplicand 3563, 
Az FIZ AB from the Right to the Left; that is to ſay, 
— — — — place the Determinator in the Syſtem 6 at 
I e e en dats, in ext g. and u. 
61/3 D duce every Number in the Windows to o, 
N . except in the Syſtem 4. See the Scheme fol- 
„/ a erouions 


T] 


(fleld{ſc|bjal Then. pull all the Operators again ſuc- 
Aso z 85 AB cellively in 5, c, d, and e, up and down, 
FT T1 1 till 5 appears in the Windows below, and 
WE vou will find at laſt under the Indexes 
356 D 206654, the Product of 3563 x 58. 


Eo o olo!8|F 4 


2 


| 


6] 
1 


1 44622 
Az 0[6]6]5[4B 
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15515510 
VVV 
2444 Put if you are to divide again 206654 by 

65A B 3503, you muſt place the Dividend above in 
1 5 the Subſtraction- Rings under the Indexes, In 
. | | the Windows below, every Figure muſt be o, 
C| 35603] D likewiſe as in the Multiplication z and write 

WY ou hd the Diviſor under the Dividend, according to 
E ooo o 
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0 
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F Pulgar  Arithmelick, and as in the Figure here 
7 0h | annexed, ö ite. 2.5 ad 


287 


If you direct the Determinators in e, d, c, B, to their Numbers, and 
ſubſtract this Diviſor by pulling up and down the Operators as often 
2s you can, you will have in the Windows in e, 4, c, ö, every where 
53 but on the Siſver-Plates there will remain 28504. Now ad- 
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eable, ſucceſſively as often 
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vancing your Ne ve Iu the Left to the Right, bringing to the 
Wiodows in 4. c, 
will at laſt appear on 
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the Windows 5888. See the Figure following: 
; Field|c 3144 And here you have only this to obſerve, 
IU YB that in ſuch Caſes, you cut off all the hinder- 
—— : moſt Figures or Numbers in EF, except that 
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As for what remains, if it be objected that this Machine cannot be 
fitted for ſo many and long Numbers, as one, would pleaſe, becauſe 
the Multiplication of ſo. many Syſtems. would require too great a Force 


for one Operator to move ſo many Wheels, kept by Springs, ſuppo- 
ſing the Caſe that all the Teeth of Communication ſhould duly catch; I 


own that this Objection is but too well grounded: However, I cannot 


help obſerving at the ſame, Time, that this Defe& can hardly be avoid- 
ed, in any Arithmetical Machine, for performing all thoſe. Operations 


of itſelf, without the Help of the Mind: For there muſt certainly be a 
particular Syſtem for each Place of Figures, which is to communicate 


with the next 3, conſequently, as the Syſtems increaſe in Number, the 


Force muſt increaſe alſo, which is required for moving them all. Be- 
ſides, it ought. to be. conſidered, of what. Size ſuch 4 Machine qught 


to be, which might ſerve for common Ut. I think few Calculations 


could be required, for which 14 or 16 Syſtems might not ſuffce, That 


which I made was of 7 Syſtems, as I have. already mentioned. The 


Dipotcien of ede been bee ee 
here, nor were it's ſeveral Parts ſo well wrought, as a good Artificer, 


who makes Profeſſion of ſuch Work, might have performed it; yet 


* 


thoſe 7 Syſtems were very eaſily put in Motion; and if in a Machine 


4+ * 4 5 . 


% 3 


for 14 Figures made by a ſkilful. Hand, it could not be ſo cafily, 
practicable, this Defect, I believe, might be, eaſily. remedied, by ap- 
plying the other Hand in the fifth or ſixth Syſtem to the Handle ＋ 
in order to eaſe and aſſiſt the Operator. F 
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TV. This Text may very well be. diyided. into thee Parts : An Tn 
troduction, containing the Method of Infinite Series; the Method i 
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Fluxions and Fluents; and laſtiy, the Application. of both to the moſt eh 


A EAT OUR OIRDION TA TOOL F..R.'S. off 
conſiderable Problems. of the higher Geometry... The Comment conſiſta rt che, 


NU | SOUS, anc =» The Method 
ments, in order to make the whole a compleat Inſtitution. for the Uſe of Thy 

| and Infinite 
Series, with 


of very valuable and curious Annotatiohs, IIluſtrations, and Supple- 


of Learners. I ſhall take a Kind of comparative View of the Text and 
ls ap oi * a tos A t 1 OT "> 1 : 
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which ſtands under the firſt Figure of the Di- 


all the Cyphers o, and operating as before, there 


count by Mr. | 
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266 Wr Eames Account of Sir I. Newton's 
| Geometry of The great Author, in what is called the In uction, 
Curve Lines, Rudiments of his Method of Infinite Converging Series, Which is pre 


ee ee paratory to that of Fluxions. In this he ſhews how all Compound Al. 


Sir I. New- : i | 2 6 7 $404 . Sin 7 
ton, Ke. &c. gebraical Quantities may be reſolved into Series of ſimple Terms, which 
Tranſlated will converge to thoſe compound Quantities, or rather to their Roots; 
HS rom the A. juſt as in common Decimal Arithmetick, any complicate Number what- 
thor's Latin © | f 

Original not 


eee Roots of all kinds of Algebraical Equations, whether pure or affected. 
And this Doctrine is carried on till farther by Mr Colſon in his 


ment upon the 


Tvbolt, &C. 


Jon, M. A. 


No. 443 . Computation. For, as in our vulgar Arithmetick, when rightly ex- 


320. 084. plained, we expreſs and compute alf Numbers by the Root 777, and it's 


1736. feveral Powers and their Reciprocals, together with a Set of certain 
known and ſmall Coefficients; fo in this more univerſal Arithmetick 
of infinite Series, we do the ſame thing in effect, by means of any 


Root aſſumed at Pleaſure, it's Powers and their Reciprocals, diſpoſed 
in a regular deſcending Order, together with any Coefficients, as it 


may happen. And when theſe Series duly converge, they will as truly 
exhibit by their Aggregate the Quantity required, as a Decimal Frac- 
tion infinitely continued will approximate to it's proper Quæſitum. This 
gives him Occaſion to expatiate largely upon the Nature and Conſtruc- 
tion of Arithmetical Scales, patticular and general; and to inquire into 
the Nature and Formation Infinite Series, and their Circumſtances. 


4 


of Convergency and Divergency. To explain which he ſhews, that in 


every Series there is always a Supplement to be underſtood, when it is 


not exhibited. This Supplement ſums up the Series, and makes it 


ſtop at a finite Number of Terms, in Series that either converge or di- 
verge. Whence in diverging Series it muſt neceſſarily be found and 
admitted, or otherwiſe the Concluſion will not be true; but in con- 
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{ of Accuracy required. Alſo many other Speculations are added, to 
compleat the Doctrine of Series; particularly a very general and uſeful 


[=P 


From 


- Ph Kons. | Th : , 
troduction, teaches th 


ever, rational or ſurd, may be proſecuted and exhibited to what De- 
Feet made pub. gree of Accuracy We pleaſe, by decimal Parts continued in infinitum. | 
lick. To which And this general Arithmetick is here applied to the finding of the 


| Comment. He purſues the Author's Hint; that vulgar Arithmetick 
„John Col- and Al ebra, decimal Fractions and infinite Series, have the ſame com- 
Foundation, and 'compoſe together but one uniform Science of 
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From the Reſolution,of Equations, and the Doctrine of Infinite Se- 


this Work; Sir I. New:/0j-*pro- 
| ceeds to lay down, the Waere of his Method of Fluxions,” Which is 
the chief Deſign of the preſent Treatiſe... This Method he founds upon 
the abſtract or rational Mechanicks, by ſuppoſing all Mathematical 
Quantities to be generated, as it were, by local Motion, and therefore 
to have relative Velocities of Inereaſe or, Decteaſe, which Veloci. 
ties he calls Hluxions. And the Quantities ſo generated by a conti- 


ries, which finiſhes the Brſt Part & 


nual Flux he calls ,Zlven/s or flowing Quantities ; the Relation of 


— 


ther given or required. If this Equation be given, and the Relation 

of the Fluxions is. required, it conſtitutes the dire? Method of Flurions; 

but when the contrary, .*tis. the, inverſe Method of Hurionm. 
Sir Jſaac, in his firſt-Problem, which takes in the direct Method of 


which Fluents is always expreſſed by ſome Algebraical "Equation, ei- 


| 
* 


Fluxions, ſhews how to find the Relation of the Fluxions in* a very 
general Manner, and by a great Variety of Solutions. This way of 


reſolving the Problem is peculiar to this Work. He likewiſe extends 
it to Equations involving ſeveral Fluents, which accommodates it to 


thoſe Caſes, wherein any complex or irrational Quantities may 0 
found, or Quantities that are geometrically irreductible. Then hi 
demonſtrates the Principles of his Method, or the Precepts of So- 
lution, from the Nature of Moments or vaniſhing Quantities, and 


from the. obvious Properties of Equations, which involve indetermi- 


nate Quantities. - | - | A 1 rs 


The Commentator much enlarges. upon this whole Doctrine; he en- 
ters into the Reaſon and Uſe of this Multiplicity of Solutions, and 


ſhews it is a neceſſary Reſult from the different Forms the ſame given 


Equation may acquire. But eſpecially he takes the Author's Demon- 
ſtration into ſtrict Examination, endeavours farther to illuſtrate and en- 


force it's Evidence, and to clear it from all the Objections that either 


have or may be urged againſt it. He even contends, that though the 


Moments and vaniſhing Quantities of the Author could be proved to 


be impoſſible, as has been ſuggeſted by ſome Mathematicians, yet even 
then they would be ſufficient for all the Purpoſes of Fluxions, and he 
produces Inſtances of a like Nature from other Parts of Mathema- 


ticks, And though the Author, Sir J. Newton, in his preſent Trea- 


tiſe, does not directly mention ſecond Fluxions, or thoſe of higher 
Orders; yet the ingenious Commentator thinks proper to extend his 
Enquiries to theſe Orders of Fluxions, aan de their Theory, 
> ves Rules and Examples for deriving their Equations, proves their 
relative Nature, and even exhibits them to View by Geometrical. Fi- 
gures. This laſt he does chiefly in what he calls the Geometrical and 
Mechanical Elements of Fluxions; and he contrives a very general 


Method, by means of Curve- lines and their Tangents, to make Flux- 


ects of Senſe and ocular Inſpection; and 
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Mr Eames s Account 178 Sir I. Newiha' 5 ak 


* he illuſtrates and verifies the received Methods of deriving their N 


Equations in all Cafes. _ 
In the Author's ſecond Problem, or the Relation of the Furien 


being given to determine the Relation of the Fluents, which includes N 
the inverſe Method of Fluxions, he begins with a particular Solution 
of it. He calls this Solution particular, becauſe it extends only to ſuch 


Caſes, wherein the given Fluxional Equation either has been, or might 
have been, derived from ſome previous finite Algebraical Equation, 
Then he ſhews how we may return directly to this Edaflon:” But this 
is ſeldom the Caſe of ſuch Fluxional Equations, whofe Fluents or Roots 


are propoſed to be found, For they have commonly Terms either re- 


dundant or deficient, by which they cannot be brought under this par- 


ticular. Solution. T herefore to anſwer this Caſe alſo, he gives us a gene- 


ral Solution, in which he extracts the Roots of any propoſed Fluxional 
Equation, by ſeveral ingenious” Methods of Analyſis. And here 


it 1s chiefly, that he calls his Method of Infinite Series to his Aſſiſt. 


ance; for the Fluent, or Root, will here always be exhibited by a 


Series. And to find the Fluent in finite Terms, when it can be dons, 


requires particular Expedients, as we ſhall ſee afterwards. 
Mr Colſon, in his Comment upon this Part of the Work, is very full 


and explicit. He explains and applies the Author's particular Solution; 


but is much more copious in explaining the Examples, and clearing up 
the Difficulties and Anomalies of the general Solution. This is chiefly 


performed by introducing ſeveral new and ſimple Methods of Analyſis, 


or Proceſſes of Reſolution z and by applying the Author's Artifice of 
the Ruler and Parallelogram mentioned before, to theſe Fluxional Equa- 


tions: By which means not only the Forms of the Series are determi- 


ned, and their initial Approximations, as has been obſerved above; but 


likewiſe all the Series may be found, that can be derived from the fame 


Fluxional Equation, The Commentator concludes by giving us a very | 


general Method for reſolving all Equations, whether Algebraical or 
Fluxional ; which Method requires no foreign Aſſiſtance, or no fub- 


ſidiary Operations, which all other Methods do. It is founded upon 


the Uſe and Admiſſion of the higher Orders of Fluxions, and is exempli- 
fied by the Solution of ſeveral uſeful Problems. Here the Comment 
leaves us, but we will go on with our Author. 


Having thus taught us the Method of Fluxions both direct and in- 
verſe, he proceeds to apply this Method to ſome very curious and ge- 
neral Problems, chiefly in the Geometry of Curve. lines. As firſt, he 


determines the maxima and minima of Quantities in all Cafes, and pro- 
poſes ſome elegant Problems to illuſtrate - this Doctrine. Then he 
teaches us to draw Tangents to Curves, whether Geometrical or Me- 
chanical, and that after a great Variety of Ways, or however the Na- 
ture of the Curve may be defined. Here likewiſe he propoſes ſome 


veſtions, ro exerciſe and improve the Learner: Then is very parti- 


cular upon finding the W of Curvature, at any Point oF a given 
| | | | Curve, 
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Mr Eames's Account of Sir I. Newton's Fluxions. | 


Curve, whether Geometrical or Mechanical, or in determining the 


Centre and the Radius of Curvature: To which ſeveral other curious 
Speculations are ſubjoined of a like Nature. Here he communicates a 
very elegant and entirely new Problem, for determining the Quality 
of the Curvature, at any Point of a given Curve; or how the Curva- 
ture proceeds in reſpect. of it's greater or leſs Inequability. _ x 

Afterwards he goes on to the Quadrature of Curves, - which chiefly 
gives Occaſion to apply the inverſe Method of Fluxions; and firſt he 


_ {ws how, by the direct Method, to find as many Curves as you pleaſe, 
bor to determine their Equations) the Areas of which ſhall be capable 


of an exact Quadrature. Then he ſhews how to find as many Curves 
as you pleaſe, which, though not capable of a juſt Quadrature, yet 
their Areas. may be compared to thoſe of the Conic Sections, or of 
ſuch other Curves as ſhall be aſſigned, - Laſtly, He ſhews how. to de- 


termine in general the Area of any Curve that ſhall be propoſed, chiefly 


by the Method of Infinite Series; where many curious and uſeful Spe- 


culations are occaſionally introduced and inſerted: As how to aſcertain. 


the Limits of an Area, when thus found analytically ; how. commo- 


29 


« 


diouſly to ſquare the Circle, the Ellipſis, or, Hyperbola, and how to 


apply the Quadrature of this laſt to the computing a Canon of Loga- 


rithms 3 the Conſtruction of Tables for the ready finding of OR 
t 


tures, or the Compariſon of Areas, and how to apply them to the ſol- 
monſtrating Theorems by Fluxions; the approximating to Areas me- 
chanically, and ſuch like. . „ aoied 
From finding of Areas he proceeds to the Refification of Curves; 
and firſt he ſhews how to find as many Curves as you pleaſe, whoſe 


3 


ving of other like Problems; the forming of Conſtructions, and de- 


Curve. lines are capable of an exadt Rectification. Then he teaches us 


to find as many Curves as we pleaſe, whoſe Curve. lines, though not 
capable of a juſt Rectification, yet may be compared with the Lengths 
of any Curve: lines aſſigned, or with the Areas of any Curve, when re- 


. 


duced to the Order of Lines. Laſtly, he determines the Lengths of any 


which elegant Speculations are managed with admirable. Skill, great. 


Subtility, and fine Contrivance. 


V. In the firſt Book, he conſiders the Properties of the three Sec- 
tions of a Cone, as well in, as out of the Cone. And to make this 
Part of the Work of more Service to the Reader, he has not only ſe- 
lected the moſt conſiderable Properties of theſe Curves that are to be 
met with in other Writers, both antient and modern, but has added ſe- 


voeral new ones, which, as he informs us, are inſerted in their proper 
Places. '- And that ſuch Gentlemen as are deſirous to read Sir. J. 


Newton's Principia, but are a Loſs for want of a ſufficient Acquaintance 
with Conic- Sections, may be the more obliged, he has taken partieular 
Care to demonſtrate ſuch Properties as Sir {aac preſuppoſes his Reader 


to be acquainted withal, Accordingly,: he, has prefixed a Table of fugh 


Propo- 


'tem of Conic-- 


Curve in general, and gives ' ſeveral proper Examples of it. All 
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Propoſitions, informing him as well where they are to be met with in 
this Book, as in Sir J. Newton's Principia Mathematica. 
The Profs made uſe of in his Demonſtrations, are Genet Al. 


10 at other Times Geometrical, according as he finds the one 
to be plainer and ſhorter than the other. „% apoddF64 


The ſecond Book treats of the direct Method of 8 And "Da 


he hopes the firſt Principles of this Method are laid down, not only in 


a new, but very plain and conciſe Manner. He proceeds to ſhew the 
Ute of Fluxions in the Solution of the common Problems of finding 
the Maxima and Minima of Quantities, the Radii of the Evolution of 


Curves, and the Radii of Refraction and Reflection. Under the firſt 


of theſe Heads he tells us, particular Care has been taken to diſtinguiſh 


the Maximums from the Minimums, a Thing which has not been taken 


Notice of ſo much as it ought to have been. And whereas ſome Ma- 
thematicians having made uſe of what they call infinitely ſmall Quan- 
tities, are forced to reject ſomething out of the Equation, for finding 


the Fluxion of a Rectangle, whoſe Sides are varying Quantities, Mr 


Muller uſes only finite Quantities; and finds the Fluxion of ſuch a Rect- 


angle after a new Manner, without rejecting any Quantity for it's 


Smallneſs. He does the ſame in finding the Fluxion of a Power. And 


to avoid the Uſe of infinitely ſmall Quantities, introduces a new Prin- 
ciple, viz, That a Curve-Line may be conſidered as generated by the 
Motion of a Point carried along by two Forces or Motions, one in a 


Direction always parallel to the Abſciſs, and the other in a Direction 
always parallel to the Ordinate, Hence he infers, that the Fluxion of 
the Ordinate is to the Fluxion of the Abſciſs, as the Ordinate is to 
the Subtangent of the Curve. 


Having likewiſe proved from the firſt Suppoſition, that if the de- 


ſcribing Point, when arrived at any Place given, ſhould continue to 


move onwards, with the Velocity it has there, it would proceed in a 


right Line, which would touch the Curve in that Point ; he. concludes 
that the Direction of the Force in that Place is in the Tangent to the 
Curve: Conſequently, the three Directions being known in each Place, 
the Proportion between the Velocities of the urging Forces will be like- 


wiſe known. So that the Nature of the Curve being given, the Law 
obſerved by theſe Velocities may be found; and if the Law of the 


Velocities be given, the Nature of the Curve may likewiſe be given. 
In the third and laſt Book, we have the inverſe Method of Fluxions, 


a Phyſico- Mathematical Nature, ſeveral of which are new, and propo- 


ed to him by Mr Ae Some, indeed, are not ES 
."57 "0 


Wo 


with it's Application to the ſeveral Problems ſolvable by itz ſuch as the . 
| ſuperficial and ſolid Contents of curvilineal Figures, the Rectification of 

Curve. Lines, Centers of Gravity, Oſcillation and Percuſſion. Here al- 
j "WW 155 Cotes Table of F luents are explained and Yluftrated by 22 | 

_ amples. 
He finiſhes this Book with a 8 Variety of Probledie; that are of 
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A4 Aerbumt of My MfLaurin's Fluxions, 4 
ſolved by Meſſieurs Vurignon and Parent ; but then he has ſolved them 5 


after a different, and, as he hopes, a more agreeable, Manner, the Con- 
ſtruction being more ſimple, and the Proceſs much ſhorter. 


v. The Author's firſt Deſign in compoſing this Treatiſe, was to eſta- n Kaon 
bliſh the Method of Fluxions on Principles equally evident and unex- 2 be en- 
ceptionable with thoſe of the antient Geometricians, by Demonſtrations e, lr. 
deduced after their Manner, in the moſt rigid Form, and by illuſtrat- one, in Two 
ing the more abſtruſe Parts of the Doctrine, to vindicate it from the Books, Co- 
Imputation of Uncertainty or Obſcurity. But he has likewiſe com- lin M'Laurin, . 

3 „ . BY A. M. Prof. 
prehended in this Work the Application of Fluxions to the moſt im- 3710 Edinb. 

ortant geometrical and philoſophical Enquiries. It conſiſts of an In- F. R. 5. Ito. 
P 85 i Jt II- 4to. 
troduction, and two Books, In the Introduction he gives an Abſtract i» 2 Vol. pag. 
of the Diſcoveries of the Antients in the higher Parts of Geometry, 763. No. 
with Obſervations on their Method, and thoſe that firſt ſucceeded to it. Nee 5 
The firſt Book treats of Fluxions in a geometrical Method, and the 25, 1742 z. 


ſecond treats of the Computations. 


In the Introduction we have an Abſtract not only of the Diſcoveries 


of the Antients in the higher Parts of Geometry, but likewiſe of their 


Demonſtrations. After an Account of the Propoſitions of this Kind., 


that are to be found in the 12th Book of Euclid, there follows a Sum- 


mary of what is moſt material in the Treatiſes of Archimedes, concern- 

ing the Sphere and Cylinder, Eonoids and Spheroids, the Quadrature of 

the Parabola and the ſpiral Lines The Demonſtrations are not pre- 

ciſely in the ſame Form as thoſe of Archimedes, but are often illuſtrated: 

from the elementary Propoſitions concerning the Cone, or Corollaries 

from them, after the Example of Pappus, from whom the Propoſition Call. Math. 

is demonſtrated, and rendered more general, concerning the Area of the Prop. 21. 

Spiral that is generated on a ſpherical Surface by: the Compoſition of Lib. 4-. 

two uniform Motions analogous to: thoſe by which the Spiral of Ar- 

chimedes is deſcribed on a Plane. This Area, though a Portion of a 

curve Surface, is found to admit of a perfect Quadrature, and this Pro- 

poſition concludes the Abſtract. He takes Occaſion from theſe Theo- 

rems to demonſtrate-ſome Properties of the Conic Sections, that are not 

mentioned by the Writers on that Subject; and there are more of this 

Kind deſcribed in Chap. 11 and 14 of Book J. 
It is known, that if a Parallelogram, circumſcribed about a given 

Ellipſe, have it's Sides parallel to the conjugate Diameters, then ſhall: 

it's Area be of an invariable or given Magnitude, and equal to the 

Rectangle contained by the Axis of the Figure; but this is only a Caſe - 

of a more general Propoſition. For if, upon any Diameter produced 

without the Ellipſe, you take two Points, one on each Side of the Center 


dt equal Diſtances from it, and the Four Tangents be drawn from theſe: 


Points to the Ellipſe, thoſe Tangents ſhall form a Parallelogram, which - 
is always of a given or invariable Magnitude, when the Ellipſe is given, 
if the Ratio of thoſe Diſtances to the Diameter be given; and when 
tae Ratio of thoſe Diſtances to the Semidiameter is that n 
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An Account of Mr M*Laurin's Fluxions. . 
of a Square to the Side, (or of V2 to f) the Parallelogram has it's 
Sides parallel to conjugate Diameters, It is likewiſe ſnown here, how 

the Triangles, Trapezia, or Polygons of any Kind are determined, Which 
circumſcribed about a given Ellipſe, are always of a given Magnj- 
There is alſo a general Theorem concerning the Fruſtum of a Sphere, 
Cone, Spheroid, or Conoid, terminated by parallel Planes, when com- 

pared with a Cylinder of the ſame Altitude on a Baſe equal to the mid- 
dle Section of the Fruſtum made by a Parallel Plane. The Difference 
betwixt the Fruſtum and the Cylinder is always the ſame in different 
Parts of the ſame, or of ſimilar Solids, when the Inclination of the 
Planes to the Axis, and the Altitude of the Fruſtum, are given. This 
Difference vaniſhes in the parabolic Conoid. It is the ſame in all 
0 | Spheres ; being equal to half the Content of a Sphere of a Diameter 

0 2 c equal to the Altitude of the Fruſtum. In the Cone it is one Fourth of 
the Content of a ſimilar Cone of the ſame Height with the Fruſtum ; 

and in other Figures it is reduced to the Difference in the Cone. 

In the Remarks on the Method of the Antients, the Author ob. 
ſerves, that they eſtabliſhed the higher Parts of their Geometry on the 
ſame Principles as the Elements of the Science, by : Demonſtrations of 
the ſame Kind ; that they ſeem to have been careful -not to ſuppoſe-any 
thing to be done, till by a previous Problem they had ſhewn how it 
was to be performed : Far leſs did they ſuppoſe any thing to be done, 

that cannot be conceived to be poſſible, as a Line or Series to be ac- 

tually continued to Infinity, or a Magnitude to be diminithed till it be- 
come infinitely leſs than it was. The Elements into which the re- 
ſolved Magnitudes were always finite, and ſuch as might be conceived 
to be real. Unbounded Liberties have been introduced of late, by which 
Geometry (wherein every thing ought to be clear) is filled with Myſ- 
teries, and Philoſophy is likewiſe perplexed. Several Inſtances of this 
Kind are mentioned. The Series 1, 2, 3, 4, 5, 6, 7, Sc. is ſup- 
poſed by ſome to be actually continued to Infinity; and, after ſuch a 
Suppoſition, we are puzzled with the Queſtion, Whether the Num- 
ber of finite Terms in ſuch a Series is finite or infinite. In 
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N order to avoid ſuch Suppoſitions, and their Conſequences, the 
4 Author choſe to follow the Antients in their Method of De- 
j monſtration as much as poſſible. Geometry as been always conſidered Ml 
| as our ſureſt Bulwark againſt the Subtleties of the Scepticks, who are 
3 ready to make uſe of any Advantages that may be given them againſt | 
= it *; and it is important, not only that the Concluſions in Geometry 
| be true, but likewiſe that their Evidence be unexceptionable. How 
ever, he is far from affirming, that the Method of Infiniteſimals is 


| ® See Bells Dictionary, Article Zaun. 
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without Foundation, and afterwards endeavours to juſtiſy a proper 
Application ee e 
The Grounds of the Method of Fluxions are deſcribed in Chap. T.. 
Book I. and again Chap. 1. Book II. In the former, Magnitudes are Pe. 
conceived to be generated by Motion, and the Velocity of the generat- 
ing Motion is the Fluxion of the Magnitude. Lines are ſuppoſed to 
1 be generated by the Motion of Points. The Velocity of the Point that 
geſcribes the Line is it's Fluxion, and meaſures the Rate of it's Increaſe 
odr Decreaſe. Other Magnitudes may be repreſented by Lines that in- 
creaſe or decreaſe in the ſame Proportion with them; and their 
Fluxions will be in the ſame Proportion as the Fluxions of thoſe 


an Lines, or the Velocities of the Points that deſcribe them. When | 
| the Motion of a Point is uniform, it's Velocity is conſtant, and is 

1 meaſured by the Space which is deſcribed by it in a given Time. 

14 When the Motion varies, the Velocity at any Term of the Time is ; 


meaſured by the Space which would be deſcribed in a given Time, 

if the Motion was to be continued uniformly from that Term with- - 

out any. Variation. In order to determine that Space, and conſequent= 

ly the Velocity which is meaſured by it, four Axiomy, are. propoſed pe 
concerning variable Motions,. two concerning Motions that are accele- 

rated, and two concerning ſuch as are retarded, The firſt is, That 

the Space deſcribed by an accelerated Motion is greater than the Space 

which would have been deſcribed in the ſame Time, if it had not been 

accelerated, but had continued uniform from the Beginning of the 

Time. The ſecond is, That the Space which is deſcribed by 

an accelerated Motion, is lefs than the Space which is deſcribed 

in an equal Time by the Motion which is acquired by that Ac- 

celeration continued afterwards umformly. By theſe, and two fimi- 

lar Axioms concerning retarded Motions, the Theory of Motion is 3 
rendered applicable to this Doctrine with the greateſt Evidence, with- 

out ſuppoſing Quantities infinitely little, or having Recourſe to prime 

or ultimate Ratios. The Author firſt demonſtrates from them all the 

general Theorems concerning Motion, that are of Uſe in this Doc- 

trine; as that when the Spaces deſcribed by two variable Motions 
are always equal, or in a given Ratio, the Velocities are always 

equal, or in the ſame given Ratio; and converſely, when the 

Velocities of two Motions are always equal to each other, or in a given. 
[3 _ Ratio, the Spaces deſcribed by thoſe Motions in the ſame Time are al- 
_ Vays equal, or in that given Ratio; that when a Space is always equal 
5 to the Sum or Difference of the Spaces deſcribed by two other Mo- 
tions, the Velocity of the firſt Motion is always equal to the Sum or 
Difference of the Velocities of the other Motions ; and converſely, that 
when a Velocity is always equal to the Sum or Difference of two other —— 
Velocities, the Space deſcribed by the firſt Motion is always equal to 7 
the Sum or Difference of the Spaces deſcribed by theſe two other Mo- | 6 
tions. In comparing Motions in this Doctrine, it is convenient and 43 
V O * VIII. Part . i F uſual | . 4 


An Account of Mr MfLaurin's Fluxtons... | 
usual to ſuppoſe one of them uniform; and it. is here demonſtrated. 
that if the Relation of the Quantities be always determined by the ſame 
Rule or Equation, | the Ralio of the Motions is determined in the 
ſame Manner, when both are ſuppoſed variable. Theſe Propoſitions 
are demonſtrated ſtrictly by the ſame Method which is carried on in the 
enſuing Chapters for determining the Fluxions of the Figures. 
In Chap. II. a Triangle that has two of it's Sides given in Poſition, 
is ſuppoſed to be generated by an Ordinate moving parallel to itſelf 
along the Baſe. When the Baſe increaſes uniformly, the Triangle in- 
creaſes with an accelerated Motion, becauſe it's ſucceſſive Increments are 
Trapezia, that continually increaſe. Therefore, if the Motion with 
which the. Triangle flows, was continued uniformly from any Term for 
a given Time, a leſs Space would be deſcribed by it than the Incre- 
ment of the Triangle, which is actually generated in that Time by. 
Axiom IJ. but a greater Space than the Increment which was actually 
generated in an equal Time preceding that Term, by Axiom II. and 
hence it is demonſtrated, that the Fluxion of the Triangle is aceurately 
meaſured by the Rectangle contained by the correſponding Ordinate of 
the Triangle, and the right Line which meaſures the Fluxion of the 
Baſe. The Increment which the Triangle acquires in any Time, is re- 
ſolved into two Parts; that which is generated in conſequence of the 
Motion with which the Triangle flows at the Beginning of the Time, 
and that which is generated in conſequence of the Acceleration of this 
Motion for the ſame Time. The latter is juſtly neglected in meaſuring 
that Motion (or the Fluxion of the Triangle at that Term) but may 
ſerve for meaſuring it's Acceleration, or the ſecond Fluxion of the 
Triangle. The Motion with which the Triangle flows, is ſimilar to 
that of a Body deſcending in free Spaces by an uniform Gravity, the 
Velocity of which, at any Term of the Time, is not to be meaſured P 
the Space deſcribed by the Body in a given Time, either before or at- 
ter that Term, becauſe the Motion continually increaſes, but by a 
Mean between thee dee ß nee ee bt 1 
When the Sides of a Rectangle inereaſe or decreaſe with uniform 
Motions, it may be always confidered as the Sum or Difference of a 
Triangle and Trapezium; and it's Fluxion is derived from the laſt Pro- 
poſition. If the Sides increaſe with uniform Motions, the Rectangle 
increaſes with an accelerated Motion; and in meaſuring this Motion at 
any Term of the Time, a Part of the Increment of the Rectangle, ⁵⁶ 
that is here determined, is rejected, as generated in conſequence of the 
Acceleration of that Motion. e IO Ts Pb agtb apt 03: 6.9ot 
The Fluxions of a curvilineal Area (whether it he generated by an 
Ordinate moving parallel to itſelf, or by a Ray revolying about a given 
Center) and of the Solid, generated by the Area revolving about the 
Baſe, are determined by Demonſtrations of the ſame Kind; and when 
the Ordinates of the Figure increaſe, the Increment. of the Area is re- 
ſolved in like manner into two Parts, one of which is only to be wy 
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tailied in medforing the Fluxion of the Ares, the other being rejected 
as generated in conſequence of the Acceleration of the Motion with 
which the Figure flows. An Illuſtration of ſecond and third Fluxions 


is given by reſolving the Increment of a Pyramid or Cone into the ſe- 


veral reſpective Parts that are conceived to be generated in conſequence 
of the firſt, ſecond, and third Fluxions of the Solid, when the Axis is 


ſuppoſed to flow uniformly, 0 Ga e e 
In Chap. V. a Series of Lines in Geometrical Progreſſion are repre- 


ſented by an eaſy Conſtruction. The firſt Term being ſuppoſed inva- 
riable, and the ſecond to increaſe uniformly, all the ſubſequent Terms 


increaſe with accelerated Motions, ' The Velocities of the Points that 


_ deſcribe "thoſe Lines being compared, it is demonſtrated from the 


Axioms by eommon Geometry, that the Fluxions of any two Terms 
are in a Ratio compounded of the Ratio of the Terms, and of the Ra- 


tio of the Numbers that expreſs how many Terms precede them in the 


Progreſſion. 


In Chap. VI. the Nature and Properties of Logarithms are deſcribed | 


after the celebrated Inventor ; and it is obſerved, that he made uſe of 


the very Terms Flaxus and Fluat on this Occaſion. A Line is ſaid to 
increaſe or decreaſe proportionally, when the Velocity of the Point, that 
deſcribes it, is always as it's Diſtance from a certain Term of the Line; 
and if in the mean time another Point deſcribes a Line with a certain 


uniform Motion, the Space deſcribed by the latter Point is always the 
Logarithm of the Diſtance of the former from the given Term. Hence 
the Fluxion of this Diſtance is to the Fluxion of it's Logarithm as that 
Difſtance is to an invariable Line; and the Fluxions of the Quantities 


that have their Logarithms in an invariable Ratio, are to each other in 


a Ratio compounded of this invariable Ratio, and of the Ratio of the 
Quantities themſelves. Some Propoſitions are demonſtrated, that re- 
late to the Computation of Logarithms; but this Subject is proſecuted 
tarther in the fecond Book. The Logarithmick Curve is here deſcrib- 
ed, wich the Analogy betwixt' Logarithms, and Hyperbolic Ratios, | 
In Chap!” VII. after a general Definition of Tangents, it is demon- 
ſtrated, chat the Fluxions of the 

fame Proportion to each other, as the Sides of a Triangle reſpectively 
parallel to the Baſe, Ordinate, and Tangent. When the Baſe is ſuppo- 
{ed'to flow uniformly;/if the Ourve be'convex towards the Baſe, the Or- 
dinate and Curve increaſe with accelerated Motions 3 but their Flüxions 
at any Term are the ſame as if the Point which deſerihes the Curve had 


proceeded: uniformly from that Term in' the Tangent there. Any fur- 


ther Increment which the Ordinate or. Curve acquires; is to be irmputed 
to the Acceleration of the Motions with which they flo. A Ray that 
revolves about a given Center, being ſuppoſed to meet any Cutve and 
an Arc of a Circle, deſcribed from the ſame Center, the Fluxions of 
the ng -urve, | and circular Arc, are compared together; and ſeveral 


other 


mY 


opofitions concerning ans are demonſtrated _ the 
2 1 | X1OMs? 


of the Baſe, Ordinate, and Curve, are in the 
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Axioms, The next Chapter treats of the Fluxions of curve Surfaces 5 
a ſimilar Manne. 
Chap. IX. treats chiefly of. the greateſt and leaſt Dedinates of Fl. 
res, and of the Points of contrary Flexure and Cuſpids. The Fluxion 
of the Baſe being given, when the Fluxion of the Ordinate vaniſhes, 
the Tangent becomes parallel to the Baſe, and the Ordinate;moſt com- 
monly is a Maximum or Minimum, according to the. Rule given by 
Authors upon this Subject. But if the 2d Furien of the Ordinate 
vaniſh at the ſame Time, and the za Fluxion be real, this Rule does 
not hold, for the Ordinate is in that Caſe neither a Maximum nor 
Minimum. If the 1ſt, 2d, and 3d Fluxions vaniſh, and the 4th Fluxion 
be real, the Ordinate is a Maximum or Minimum. The general Rule 
demonſtrated in this Chapter, and again in the laſt Chapter of 
Book II. is, that when the iſt Fluxion of the Ordinate, Iv it's 
PFluxions of any ſubſequent ſucceſſive Orders, vaniſh, and. the Number 
of all theſe Fluxions that vaniſh is -odd, then the Ordinate is a Maxi- 
mum or Minimum, according as the Fluxion of the next Order to theſe 
is negative or poſitive, . The Ordinate paſſes through a Point of con- 
trary Flexure, when it's Fluxion becomes a Maximum or Minimum, 
ſuppoſing the Curve to be continued on both Sides of the Ordinate. 
Hence the common Rule for finding the Points of, contrary. Flexure i 
corrected in a ſimilar Manner. Such.-a Point is not always 9 5 | 
when the 2d Fluxion of the Ordinate vaniſhes; for if it's 3d Fluxion 
likewiſe vaniſhes, and it's 4th Fluxion be real, the Curve may have it's 
Cavity turned all one Way. The ſame is to be ſaid, when it's. Fluxion, 
of the ſubſequent ſucceſſive Orders vaniſh, if the Number of all tho 
that vaniſh be even. Other T beorems are ſubjoined relating to this 
Subject. 

Chap. X. treats of the Aſymptotes of Lines, the Areas. bounded by 
them and the Curves, the Sglids generated by theſe Areas of ſpiral Lines, 
and the Limits of the Sums of Progreſſions. The Analogy, there is be- 

twixt theſe Subjects, induced the Author to treat of1 them in one 

and illuſtrate them by one another. He, begins Fiſh t 
fimple Inſtances of Figures that have Aſymptotes⸗ Jn, th ny 
Hyperbola, the Ordinate is reciprocally as the. Baſe, and, p — Ae 
creaſes while the Baſe increaſes, but never vaniſhes, eee Ko 
angle contained by it and the Baſe. is. e Sipen An A 
ſignable at any aſſignable Diſtanee, how great ſ ſoever. I debe nc. 
Conchoid are determined by drawing right. Lines from. A 8 Center, 
and upon theſe produced from the Aſymptote, taking always. G5! Fig 
Line; ſe that the Curye never) meets, the, Aſymptote, but. c tinyal 
approaches to it. becauſe of the greater and . greater, Obliguity Of th 
right Line. The 3d is the Logarithmic Curve, wherein * 
nates, at equal Diſtances, decreaſe, in Geometrical Proportion, but ne- 
ver vaniſh, becauſe each Ordinate is in a given, Ratio to the PLE: 

ion 5 Geometrical Magnitude is SWF rderftge A 0 


*n 
71 


4 8 


n // / A So ET ALES RLSCTTR . : 
N * ETC „ UENPRILE EOL LIRESINS LORE Oy ROLE — 10 < 

y x N ö 1 "Y 44 4 —_ 0 136% - = —_— 

_— 8 T4 [1 
— 7 n Le eee he ie tea IO a 2 1 * 

— — —B ann EG. _ we 2 —. IDE Way n A ety IF EP 5 . 
9 — — 3 8 1 — — _ * wo — Fe * - < * Pr —— 2 Hows = AG Ev Cree 
bp * 5 e * * — ks n ING WEE. a6 MCAS a 4: pay jo _ * X wi —— — . 
— 2 5 - — . — * ” - * 
N - 8 : . 5 — — 3 2 n Lox — ey 


OE EEE oe tr en ee EE tn 
N — 5 — 5 
- 2 F 2 * a i — 7 - 


— 2 1 — * 


— . > - 


3 oomye ny a * — bats 4 
EYE EOS es ere ES 1 
1 — 2 * 2 > 1 5 


— — — 


-— — 


. 


- = „* a — DO 4 — ws 7 . 
— — —˙¾— ———— — —— —ͤ—ͤ— or et — Ys — 2 * 
— — — - — > 
2 — * ” —— — 18 a — 
— N * on; ** _— 2 - — n 2 TR 
2 - dh 
4 ” 


2 Ae of Mr ; MeLaurin s Pluxions. | 
Parts; and to have no Parts, or to have no Magnitude, are conſidered 
as e equivalent in this Science“. There is, however, no Neceſſity for 

_ conl idering Magnitude as made up of an infinite Number of ſmall Parts; 
it is ſufficient, that no Quantity can be, ſuppoſed to be ſo ſmall, but it 
may be conceived to be diminiſhed further ; and it is obvious, that we 
are not to eſtimate the Number of Parts that may be conceived in a 


given Magnitude, by thoſe which in particular determinate Circum- 
ſtances may be actually perceived in it by Senſe ; fince a greater Num- 


ber of Parts become, viſible 1 in i by varying the Circumſtances i in which 


it is perceived. 
It is hardly poſſible to give a tolerable Extract of this or he follow 


ing Chapters, without Diagrams and Computations : We ſhall there- 


fore obſerve only, that after giving ſome plain and obvious Inſtances, 
wherein a Quantity i is always increaſing, and yet never amounts to a cer- 


tain finite Magnitude (as, while the Tangent increaſes, the Arc in- 


exeaſes, but never amounts to a Quadrant); this is applied ſueceſſively 
to the ſeveral Subjects mentioned in the Title of the Chapter. Let 


the Figure be concave towards the the Baſe, and ſuppoſe it to have an 
Aſymptote parallel to the Baſe; in this Caſe the Ordinate always in- 


_ ereaſes while the Baſe is produced, but never amounts to the Diſtance 


between the Aſymptote and the. Baſe.” In like manner a curvilineal 


' Area, in a ſecond Figure, may incteaſe, while the Baſe is produced, 


"We approach continually to a certain finite Space, but never amount to 
: This is always the. Caſe, when the Ordinate of this latter Figure is 
10 a given. right Line, as the Fluxion of the Ordinate of the former is 
to the Fluxion of the Baſe; and of this various Examples are given. A 
Solid may increaſe in the fame 9 and yet never amount Ito a 


given, Cube or Cylinder, when the 8 vare of the Ordinate of the latter 


Figure is to a given Square, as the F. 1525 ple a the rg of the firſt - 
r 


Figure is to the F luxion 871 the” Baſe. 3 ; Y in like männer 
approach to a Point continually, and 10 by; Nane of Revolu- 
_ tions 13 arrive at it z an ich there are. Pro 192 9 75 Fract ions hat 
may cee at. Pl feat 10 And yet the Sum? bfathe Terms may be 
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Parts of the higher Geometry. Theſe Pradoxes, however, *ambant t0 Lo 

no more than this: That a Line or Number may be . c- 

quiring Increments, and thoſe Increments may. decreaſe in ſuch a Man- 

ner, that the whole Line or 7Jumber ſhall never amount to a. given 

Line or Number. The Neceſſity of admiting this is obvious enough, 

| and is here ſnhewn from the Nature of the moſt common geometrical ne 
; Figures in Art. 292, 293, Sc. and from any Series of Fractions that Wi 
decreaſe continually, in Art. 354, 355, 1Wͥñnñĩvr f 
Chap. XI. treats of the Curvature of Lines, it's Variation, the De- 

grees of Contact of the Curve and Circle of Curvature, and of varions 

Problems that depend on the Curvature of Lines. This Subject is treat- 

ed fully, becauſe of it's extenſive Uſefulneſs, and becauſe in this con- 

ſiſts one of the greateſt Advantages of the modern Geometry above that 

=_ .of the Antients, The Author on this, as former Occaſions, ' begins by 
1 premiſing the neceſſary Definitions. Curve Lines touch each other in 
= Point, when the ſame right Line is their common Tangent at that Bl 
Point; and that which has the cloſeſt Contact with the 12 8 oo a: 
paſſes betwixt it and the other Curve through the Angle of Contacẽt 


FY 


ature ; 
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e Ordi- 
Chord of 
a | 


ton of Curvatore, The Ei this' A. 


the Qrdinates arg paralle!.to Ker Aſymptote, Hence the Curvature 
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by the Perpendicular to the Curve. 
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ne Figure, the Curvature is leſs than. in any Circle; and this is the 
= Ci in which it is ſaid to be infinitely little, or the Ray of Curvature is 


* 


dad co be infinitely great. Of this Kind is the Curvature at the Points 
of contrary Flexure in the Lines of the third Order. When the new 


Figure paſſes through the Point of Contact, the Curvature is greater 


chan in any Circle, or the Ray of Curvature vaniſhes ; and in this Caſe 


Y | the Curvature is faid to be infinitely great. Of this Kind Is the Cur- 
—_ vture at the Cuſpids of the Lines of the third Order. 


As Lines which paſs through the ſame Point have the ſame Tan- 


gent when the firſt Fluxions of the Ordinate are 8 ſo they have the 
ſame Curvature when the ſecond Fluxions of the Ordinate are likewiſe 
equal; and half the Chard of the Circle of Curvature that is intercep- 
ted between the Points wherein it interſects the Ordinate, is a third 
Proportional to the right Lines that meaſure the ſecond Fluxion of the 
Ordinate and firſt Fluxion of the Curve, the Baſe being ſuppoſed to 

= fow uniformly, When a Ray revolving about a given Point, and ter- 


minated by the Curve, becomes perpendicular to it, the firſt Fluxion of 
che Ray vaniſhes and if it's ſecond Fluxion vaniſhes at the fame time, 


that Point muſt be the Center of Curvature. The fame is to be faid 
when the angular Motion of the Ray about that Point is equal to the 
angular Motion of the Tangent of the Curve; as the angular Motion 


of the Radius of a Circle about it's Center is always equal to the angu- 


lar Motion of the Tangent of the Circle. Thus the various Properties 
of the Circle ſuggeſt various Theorems for determining the Center of 
the h a ET Tr ĩͤ TY HRS 


Becauſe Figures are often ſuppoſed to be deſcribed by the Interſections 
of right Lines, revolving about given Poles, three Theorems are given 
in Prop. 18. 26. and 35. for determining the Tangents, Aſymptotes, 
and Curvature - of ſuch Lines, from the Deſcription, which are illu- 
{trated by Examples. A new Property of Lines of the third Order is 
ſubjoined to Prop. 35. The Evolution, of Lines is conſidered in Prop. 
36, The Tangents of the Evolula are the Rays of Curvature of the 
Line which is deſcribed by it's Evolution; and the Variation of Curva- 
ture in the latter, is meaſured by the Ratio of the Ray of Cur- 
vature of the former to the Ray of Curvature of the latter. 


Sir J. Newton, in a Treatiſe lately publiſhed, meaſures the Varia- 
tion of the Curvature by the Rao of e Forio of the Ray of Cur- 
vature to the Fluxion of the Curve; and. is followed by the Author, to- 
avoid the Perplexity which a Difference in Definitions occaſions to Rea- 
ders, though he hints, (in Art, 386.) that this Ralio gives rather the 
Variation of the Ray of Curvature, and that it might have been pro- 
per to have meaſured the Variation of Curvature rather by the Ratio 

of the Fluxion of the Curvature itſelf to the Fluxion of the Curve A 
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that the Ceri being inverſely as the Ray. of Curvathre;” and con- 
ſequently it's Fluxion as the Fluxion of the Ray itſelf directly, and the 
Square of the Ray inverſely, it's Variation would have been directly as 
the Meaſure.of it, according to Sir I. Newton's Definition, and merle 


ly as the Square of the Ray of Cufvature : According to this Explica- 


tion, it would have been meaſured by the Angle of Contact contained 


by the Curve and Circle of Curvature, in the ſame Manner as the Cur. Wl 


vature itſelf is meaſured by the Angle of Contact contained by the Curve 
and Tangent. The Ground of this Remark will better appear from an 
Example: According to Sir I. Newtor's Explication, the Variation of 


Curvature is uniform in the Logarithmic Spiral, the Fluxion of the Ray 


of Curvature in this Figure being always in the ſame Ratio to the 
Fluxion of the Curve; and yet while the Spiral is produced, though 
it's Curvature decreaſes, it never vaniſhes ; which muſt appear” ſtran 

to ſuch as do not attend to the Import of his Definition. Alt is eaſy; 


| however, to derive one of theſe Meaſures of this Variation from the 


other, and becauſe Sir J. Newton's is (generally ſpeaking) aſſigned by 
more ſimple Expreſſions, the Author has the rather conformed to it in 
this Treatiſe, but thought it neceſſary to give the Caution we have 
mentioned. 

The greateſt Part of this Chapter is eie eckt in tihatiing of uſeful Pro- 
blems, that have a Dependance on the Curvature of Lines. Firſt, the 
Properties of the Cycloid are briefly demonſtrated, with the Applica 
tion of this Doctrine to the Motion of Pendulums, by ſhewing that 
when the Motion of the generating Circle along the Baſe is uniform, 
and therefore may meaſure the Time, the Motion of the Point that de- 
ſcribes the Cycloid, is ſuch as would be acquired by a heavy Body de. 
ſcending along the cycloidal Arc, the Axis of the Figure being ſuppo- 
ſed perpendicular to the Horizon. In the next place, the Cauſtics, b 
Reflexion and Refraction, are determined. If Perpendiculars be al- 


ways drawn from the radiating Point to the Tangents of the Curve, and 


a new Curve be ſuppoſed to be the Locus of the Interſections of the Per. 
pendiculars and Tangents, then the Line, by the Evolution of which 
that new Curve can be deſcribed, is ſimilar and ſimilarly ſituated to the 
Cauſtic by Reflection. The Doctrine of centripetal Forces is treated a at 
Length from Art. 416.. to 493. 1 

Firſt, a Body is ſuppoſed to deſcend freely by it's Gravity in a ver 
tical Line; and becauſe the Gravity is the Power which accelerates the 
Motion of the Body, it muſt be meaſured by the Fluxion of 1 it's Velo- 
city, or the ſecond Fluxion of the Space deſcribed by it. When the 
vertical Line is ſuppoſed to move parallel to itſelf with an uniform Mo 


tion, the Body will deſcend in it in the ſame Manner as before; and 


the Gravity will be ſtill meaſured by the ſecond Fluxion of the Deſcent, 
or the ſecond Fluxion of the Ordinate of the Curve that is traced in 
this Caſe by the Body on an immoveable Plain, and therefore is as the 


Square of the Velocity (which is meaſured by the Fluxion of the 


Curve) 


8 . 
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Curve) directly, and the Chord of the Circle of Curvature that is in | A 
the Direction of the Gravity inverſely, by a Propoſition mentioned a- . 
bove, . When the Gravity acts uniformly, and in parallel Lines, the 
Projectile, in deſcribing any Arc, falls below the Tangent drawn at the 

Beginning of the Arc, as much as if it had fallen perpendicularly in 

the Vertical; and the Time being given, the Gravity may be meaſured 

by the Space which is the Subtenſe of the Angle of Contact. In other 

Caſes, when the Gravity varies, or it's Direction changes, it may be 

meaſured at any Point by the Subtenſe of the Angle of Contact, that 

would have been generated in a given Time, if the Gravity had con- 

tinued to act uniformly in parallel Lines from that Term, that is, 

by the Subtenſe of the Angle of Contact in the Parabola that has it's 
Piameter in the Direction of the Force, and has the cloſeſt Contact with 

= the Curve; which leads us to the ſame Theorem as before. 


3 : 


* 


In general, let the Gravity (that reſults from the Compoſition of any | 
Number of centripetal Forces, which are ſuppoſed to act on. the Body RE” 
in one Plane) be reſolved into a Force parallel to the Ordinates, and a . 
Force parallel to the Baſe; then the former ſhall be meaſured by the 
ſecond Fluxion of the Ordinate, and the latter by the ſecond Fluxion —_ 
of the Baſe, the Time being ſuppoſed to flow uniformly, ſo that the _., 
Velocity of the Body may be meaſured by the Fluxion of the Curve. 
When the Trajectory is not in one Plane, the Force is reſolved in a 
ſimilar Manner into three Forces, which are meaſured by three ſecond 
Fluxions analogous to them. „ e ie 
Whether the Body move in a Void, or in a Medium that reſiſts it's 
Motion; the Gravity that reſults from the Compoſition. of the centri - 
petal Forces which act upon the Body, is always as the Square of it's 
Velocity directly, and the Chord of the Circle of Curvature that is in 
the Direction of the Gravity inverſely; yr. Peng: 


% + 


. 


4 EM 


When a Body deſcribes any Trajectory in a Void or in a Medium, 
by a Force directed to one given Center, the Velocity at any Point of 
che Trajectory is to the Velocity by which a Circle could be deſcribed 
ii a Void about the ſame Center, at the ſame Diſtance, by the ſame 
; Gravity, in the ſubduplicate Ratio of the angular Motion of the Ray 
drawn always from the Body to the Center, to the angular Motion of EE. 
the Tangent of the Trajectory: And, if there be no Reſiſtance, the — 
Velocity in the Trajectory at any Point, is the ſame that would be ac- | 1 
quired by the Body, if it was to fall from that Point through one fourth = | 
of the Chord of the Circle of Curvature that is in the Direction of the 
Gravity, and the Gravity at that Point was to be continued uniformly 


— 


during it att trot eats eb rate Fr 
If the centripetal Force be inverſely as any Power of the Diſtance 
whoſe Exponent is any Number m greater than Unit, there is a certain 
Velocity (viz. that which is to the Velocity in a Circle at the ſame 
Diſtance as V 2 to / m—1) which would be juſt ſufficient to carry off 
the Body upwards in a vertical Line, ſo as that it ſhould continue to 
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| aſcend for ever, and never return towards the Center. If the Body be 


projected in any other Direction with the ſame Velocity, it will de- 
ſcribe a Trajectory which is here conſtructed: It is a Parabola when 
m 2, a Logarithmic Spiral when r 3, an Epicycloid when'm =4, a 
Circle that paſſes through the Center of the Forces when # = 5, and the 
Lemniſcata when m= . In general, it is conſtructed by drawing a 
Perpendicular from the Center of the Forces to a right Line given in 
Poſition, and any other Ray to the ſame right Line, then increaſing or 
diminiſhing the Angle contained by this Ray and the Perpendicular in 
the given Ratio of 2 to the Difference between 3 and m, and inereaſing 
or diminiſhing the Logarithm of the Ray in the ſame given Ratio. 
The Trajectories deſcribed in analogous Caſes by centrifugal Forces, are 
conſtructed in a ſimilar Manner. Theſe are the Figures in which the 
Perpendicular, from a given Center on the Tangent, is always as ſome 
Power of the Ray drawn from the ſame Center to the Point of Contact, 
which are afterwards found to ariſe in the Reſolution of the moſt firople 
Caſes of Problems of various Kinds. 

When the Area deſcribed: about the Center of an Ellipſe is given, the 
Subtenſe of the Angle of Contact, drawn through one ren of the 
Arc parallel to the Semidiameter drawn to the other Extremity is in a 
given Ratio to this Semidiameter; and therefore, when an Ellipfe i 18 
deſcribed by a Force directed towards the Center, that Force is always 
as the Diſtance from the Centre. When the Force is directed toward 


the Focus, it is inverſely as the Square of the Diſtance. And theſe two 


Caſes are conſidered particularly, becauſe of their Uſefulneſs in the true 
Theory of Gravity. To illuſtrate which, the Laws of centripetal Forces 
that would cauſe a Body to deſcend: continually toward the Center, or 
aſcend from it, are diſtinguiſhed from thoſe which cauſe the Body to 
approach 1 towards the Center, and recede from it by Turns. A Body 
a proaches from the higher Apſid toward the Center, when it's Velo- 
city is leſs than what is requiſite to carry it in a Circle; and if its 


Velocity increaſe, while it deſcends, in a higher Proportion than the 


Velocities requiſite to carry Bodies in Circles about the ſame Center, the 
Velocity in the lower Part of the Curve may exceed the Velocity in a 
Circle at the ſame Diſtance; and thereby become ſufficient to carry off 
the Body again. But while the Diſtance decreaſes, if the Velocities in 
Circles increaſe in the ſame or in a higher Proportion, than the velocity 
in a Trajectory can increaſe, the Body muſt either continually approach 
toward the Center, if it once begin to approach to it, or recede oonti- 
nually from the Center, if it once begin to aſcend from it; and this is 

the Caſe, when the centripetal. Force increaſes as the Cube of the Di- 
ſtance decreaſes, or in a higher Proportion. But though, in ſuch Caſes, 
the Body approach continually towards the Center, we are not to con- 
clude, that it will always approach to it till it fall into it, or 
come. within any given Diſtance for it is demonſtrated afterwards in 


Art. 879 and 880, Wa it may approach to the den for ever, in a 
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5 An Account , Mr /M{Laurin's Fluxions. 

Spiral that never deſcends to a given Circle deſcribed in the ſame Plane, 

and that it may recede from it for ever in a Spiral that never ariſes to 

a given Altitude. An Example of each Caſe is given when the centri- 
tal Force is inverſely as the fifth Power of the Diſtance. Pi 


When the Trajectory is deſcribed in a Medium, let z be to a given 
Magnitude as the centripetal Force is to the Force by which the ſame 
Trajectory could be deſcribed in a Void; and if the Area be ſuppoſed : 
to flow uniformly, the Reſiſtance will be in the compound Ralio of the 
Fluxion of z, and of the Fluxion of the Curve; and the Denſity of the 
Medium (ſuppoſing the Reſiſtance to be in the compound Ratio of the 
Denſity and 7 the Square of the Velocity) ſhall be as the Fluxion of the 
Logarithm of z directly, and the Fluxion of the Curve inverſely. 
Hence, when any Figure that can be deſcribed in a Void by a Force 
that varies according to any Power of the Diſtance from the Center, is 
deſcribed in a Medium, the Denſity of the Medium muſt be inverſely 
as the Tangent of the Figure bounded by a Perpendicular at the Cen- 
ter to the Ray drawn from it to the Point of Contact, _ 1 
After giving ſome Properties of the Trajectories that are deſcribed 
by a Body when it gravitates in right Lines perpendicular to a given 
Surface, and their Application to optical Uſes, the Author proceeds to 
conſider the Motion of a Body that gravitates towards ſeveral Centers. 
In ſuch Caſes, that Surface is ſaid to be horizontal, which is always 
perpendicular to the Direction of the Gravity that reſults from the 
Compoſition of the ſeveral Forces; and it is ſnewn, that the Velocity 
which is acquired by deſcending from one horizontal Surface to ano- 
ther, is always the ſame (whether the Body move in right Lines, or in 
any Curves); the Square of which is meaſured by the Aggregate of ſe- 
veral Areas which have the Diſtances from the reſpect ive Centers for their 
Baſes, and right Lines proportional to the Forces at theſe Diſtances 
for their Ordinates. 777 ( | 
The Force which ads upon the Moon is reſolved into a Force per- 
pendicular to the Plane of the Ecliptic, and a Force parallel to it. This 
laſt is again reſolved into that which is parallel to the Line of the Sy- 
zigies, and that which is parallel to the Line joining the Quadratures. 
The firſt meaſures the ſecond Fluxion of the Diſtance of the Moon from 
that Plane, the ſecond and third meaſure the ſecond Fluxions of her 
Diſtances from the Line of the Quadratures, and from the Line of the 
Srigies, reſpectively. Hence a Conſtruction is derived of the Trajec- 
tory which would be deſcribed by the Moon about the Earth, in con- 
ſequence of their unequal Gravitation towards the Sun, if the Gravity of 
the Moon towards the Earth was as her Diſtance from it. From this 
a Computation is deduced of the Motion of the Nodes of the Moon, 
and of the Variation of the Inclination of the Plane of her Orbit, 
which, we cannot deſcribe here. It is ſufficient to obſerve; that theſe 
Motions are found to agree nearly with thoſe which have been de- 
duced from other Theories, and from Aſtronomical Obſervations. | 
. A Fluid 
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Ny An Account of Mr M*Laurin's Fluxions. 
A Fluid being ſuppoſed to gravitate towards two given Centers with 
equal and invariable Forces, it is ſhewn, that the Figure of the Fluid 
muſt be that of an oblong Spheroid, and that thoſe two Centers muſt 
be the Foci of the generating Ellipſe. The Nature of the Figure is 
alſo ſhewn, when the Fluid gravitates towards ſeveral Centers, or when 
it revolves on it's Axis; but theſe are mentioned briefly, becauſe ſuch 
Theories -are of little or no Uſe for diſcovering the Figures of the 
Planets. e 1 e e e 
In Chap. XII, the Author proceeds to conſider the more conciſe Me- 
thods, by which the Fluxions of Quantities are uſually determined, 
and to deduce general Theorems more immediately applicable to the Re- 
ſolution of Geometrical and Philoſophical Problems. In the Method 
of Infiniteſimals, the Element by which any Quantity increaſes or de- 
creaſes, is ſuppoſed to become infinitely ſmall, and is generally ex- 
preſſed by two or more Terms, ſome of which become infinitely leſs 
than the reſt, and therefore being neglected as of no Importance, the 
remaining Terms form what is called the Difference of the Quantity 
propoſed. The Terms that are neglected in this Manner are the very 
| ſame which ariſe in conſequence of the Acceleration or Retardation of 
the generating Motion, during the infinitely ſmall Time in which the 
Element is generated; and therefore theſe Differences are in the ſame 
Ratio to each other as the generating Motions or Fluxions. Hence 
the Concluſions in this Method are accurately true, without even an in- 
finitely ſmall Error, and agree with thoſe that are deduced by the 
Method of Fluxions. LED | Þ 28 Kaiken, 
It is uſual in this Method to conſider a Curve as a Polygon of an 
infinite Number of Sides, which, being produced, give the Tangents 
of the Curve, and, by their Inclination to each other, meaſure it's Cur- 
vature. But it is neceſſary in ſome Caſes, if we would avoid Error, to 
reſolve the Element of the Curve into ſeveral infinitely ſmall Parts, or 
even ſometimes into Infiniteſimals of the ſecond Order; and Errors that 
might otherwiſe ariſe in it's Application, may, with due Care, be cor- 
rected by a proper Uſe of this Method itſelf, of which ſome Inftances 
are given, If we were to ſuppoſe, for Example, the leaſt Arc that can 
be deſcribed by a Pendulum to coincide with it's Chord, the Time of 
the Vibration derived from this Suppoſition will be found erroneous ; 
but by reſolving that Arc into more and more infinitely ſmall Parts, we 
approach to the true Time in which it is deſcribed, By ſuppoſing the 
Tangent of the Curve to be the Production of the rectilineal Element 
of the Curve, the Subtenſe of the Angle of Contact is found equal to 
the ſecond Difference or Fluxion of the Ordinate; but in this Inquiry, 
the Tangent ought to be ſuppoſed to be equally inclined to the two 
Elements of the Curve that terminate at the Point of Contact; and 
then the Subtenſe of the Angle of Contact will be found equal to half 
the ſecond Difference of the Ordinate, which is it's true Value. by 
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An Account of Mr MfLaurin's Fluxions. 
Sir I. Newton, however, inveſtigates the Fluxions of Quantities in a 
more unexceptionable Manner. He firſt determines the finite ſimulta- 
neous Increments of the Fluents, and, by comparing them, inveſtigates 
the Ratio that is the Limit of the various Proportions which they bear 
to each other, while he ſuppoſes them to decreaſe together till they va- 


niſh. When the generating Motions are variable, the Ra7 of the 
ſimultaneous Increments that are generated from any Term, is expreſſed 


by ſeveral Quantities, ſome of which ariſe from the Ratio of the gene- 


rating Motions at that Term, and others from the: ſubſequent Accele- 


nation or Retardation of theſe Motions. While the Increments are 


ſuppoſed to be diminiſhed, the former remain invariable, but the latter 
decreaſe continually, and - vaniſh with the Increments ; and hence the 


Limit of the variable Ratio of the Increments (or their ultimate Ratio) 


gives the preciſe Ratio of the generating Motions or Fluxions. Moſt 
of the Propoſitions in the preceding Chapters may be more briefly de- 


monſtrated by this Method, (of which ſeveral Examples are given) and 


the Author makes always uſe of it in the Sequel of this Book. 


\ 


It is one of the great Advantages of this Method, that it ſuggeſts 


general Theorems for the Reſolution of Problems, which may be rea- 
dily applied as there is Occaſion for them. Our Author proceeds to 


treat of theſe, and firſt of ſuch as relate to the Center of Gravity and 


it's Motion. In any Syſtem of Bodies, the Sum of their Motions, 


eſtimated in a given Direction, is the ſame as if all the Bodies were 


united in their common Centers of Gravity. If the Motion of all the 
Bodies is uniform and rectilineal, the Center of Gravity is either quieſ- 
cent, or it's Motion is uniform and rectilineal. When Action is equal to 
Reaction, the State of the Center of Gravity is never affected by the Colli- 
ſions of the Bodies, or by their attract ing or repelling each other mutually. 
It is not, however, the Sum of the abſolute Motions of the Bodies that is 
preſerved invariable in conſequence of the Equality of the Action and 
Reaction, as they ſeem to imagine, who tell us, that this Sum is un- 
alterable by the Colliſions of Bodies, and that this follows ſo evidently 


from the Equality of Action and Reaction, that to endeavour to de- 


monſtrate it, would ſerve only to render it more obſcure. On this Oc- 
caſion the Author illuſtrates an Argument which he had propoſed in a 
Piece that obtained the Prize propoſed by the Royal Academy of Sciences 
at Paris in 1724, againſt the Menſuration of the Forces of Bodies by 
the Square of the Velocities, ſhewing, that if this Doctrine was admit- 
ted, the ſame Power or Agent, exerting the ſame Effort, would pro- 
duce more Force in the ſame Body when in a Space carried uniformly 
torwards, than if the Space was at Reſt; or that Springs acting equally 
on two equal Bodies in ſuch a Space, would produce unequal, Changes 
in the Foster uf e 8 

Various Problems concerning the Colliſion of Bodies are reſolved in 
a more general Manner than uſual. Mr Bernouilli had determined the 


Motions when the Elaſticity is perfect, and one Body ſtrikes 5 
eee eee od 
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Bodies in Directions that form 


An PTY My M*Laurio' s \Fluxions, 


equal Angles: with it's Direction: or 
when there are any Number of Bodies impelled by it on one Side in 


various Directions, providing equal Bodies "hs impelled by it on the o-. 
ther Side, in Directions equally inclined to it's own Direction. But the 


Problem is reſolved here without theſe Limitations; ſome others of this 
Kind are ſubjoined, and this Doctrine is applied for determining the 
Motions of Bodies That act 1 each other while wy nt by 


their Gravity. 


The general Principle: derived from theſis 3 is, chat if- ohne 


be no Colliſion, or ſudden Communication of Motion from one Body 
'to another, while they deſcend together, an 


in any caſe, if the Ela- 
ſticity be perfect, the Sum of the Products, when each Body is multi- 
plied by the Square of the Velocity acquired by it, is the ſame as if all 
the Bodies had deſcended freely from the ſame reſpective Altitudes to 
their ſeveral Places; only in collecting that Sum, if any Body is made 


to aſcend, the Product of it multiplied by the Square of it's Velocity is 


to be ſubducted: And if the Bodies be ſuppoſed to aſcend from their 
Places with the reſpective Velocities acquired by them, then their com- 


mon Center of Gravity will riſe to the ſame Level from which it de- 


ſcended. In other Caſes, however, the Aſcent of the Center af wut 
will be leſs than it's Deſcent, but is never greater. 
After demonſtrating the uſual Rule for finding the e of Ocil: 
lation, the Author treats of the Motion of Water iſſuing from a cylin- 
dric Veſſel. The Effect of the Gravitation of the whole Maſs of Water 
is conſidered as threefold} It accelerates, for ſome time at leaſt, the 
Motion with which the Water in the Veſſel deſcends; it generates the 
Exceſs of the Motion with which the Water iſſues at the Orifice above 
the Motion which it had in common with the reſt of the Water; and 
it acts on the Bottom of the Veſſel at the ſame Time. Then ſuppoſing 
the laſt two Parts of the Force to be in any invariable Ratio to each 


other, when the Diameters of the Baſe and Orifice are given, he deter. 


mines by Logarithms the Velocity with which the Water iſſues at the 
Orifice; and ſhews that this. Velocity will approach very near to it's 


utmoſt Limit, in an exceeding {mall Time. When the Water is ſup- 


poſed to be ſupplied in a Cylinder, ſo as to ſtand always at the ſame 


Altitude above the Orifice, there is an Analogy between the Accelera- 


tion of the Motion of the Water that iſſues at the Orifice, and the Ac- 


celeration of a Body that deſcends by it's Gravity in a Medium which 


reſiſts in the duplicate Ratio of the Velocity. For when the utmoſt 
Velocities, or Limits, are equal in thoſe two Caſes, the Time in which 
the iſſuing Water acquires any leſſer Velocity, is to the Time in which 
the deſcending Body acquires the ſame Velocity as the Area of the Ori- 
fice to the Area of the Baſe; and if a cylindric Column be ſuppoſed to 
be erected on the Orifice equal to the Quantity of Water that iſſues at 
the Orifice in the former of thoſe Times, the Height of this Column 
will be to the — deſcribed * the deſcending Body in the bee | 
| 1MCy 
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= | Time; in the ſame Ratio as the Deib6eic0 the Area of the Baſe, „The 


Ratio of the Force that acts on the Bottom of the Veſſel to the Force 


chat generates the Motion of the Water iſſuing @ the Orifice, is de- 

gaduced from Sir J. Newton's Cataract, and is the ſame that follows from 

me Principle concerning the Equality of the Aſcent and Deſcent of tbe 

Center of Gravity, which was firſt applied to this Inquiry by Mr Daniel 

Bernouilli Comment. Acad. Petrop. Tom. 2. But there are ſeveral Pre- 
79 „„ 


cautions to be taken in applying this Doctrine. 


1 _ 


After ſome other Theorems concerning the Center of Gravity, and 


B | ſeveral Obſervations concerning the Curvature of Lines, and the Angles 
of Contact; the Author reprefents four general [Propoſitions in one 


View, that the Analogy between them may appear; The iſt gives 


the Property of the Trajectories that are deſcribed: by any centripetal 
Forces, how variable ſoever theſe Forces, or their Directions, may be. 
The 2d gives a like general Property of the Lines of ſwifteſt De- 
ſcent. The gd gives the Property of the Line that is deſcribed in leſs 
Time than any other of an equal Perimeter. And the 4th gives the 
Property of the Figure that is aſſumed by a flexible Line or Chain, in 
= conſequence of any ſuch Forces acting upon it. If we ſuppoſe a Body 

co {ct out from any Point in the Trajectory, or in the Line of ſwifteſt 


Deſcent, with the Velocity which it has acquired there, and to move 


1 in the. right Line which is the Direction of the Gravity, that reſults 
from the Compoſition" of the centripetal Forces, then ſhall it's Velo- 
city, and it's Diftance from the Point where the Perpendicular from the 


Center of Curvature meets that right Line, flow proportionally, i. e. the 
Fluxion of the Velocity (or of the right Line that meaſures it) ſhall be 
to the Velocity as the Fluxion of that Diſtance. is to the Diſtance; When 
the Velocity and Direction of the Motion is the ſame in the Line of 


Wifi Deſcent as in the Trajectory, their Cutvature is the fame. Thus 


in the common Hypotheſis of Gravity, the Curvature in the Cycloid, 
the Line of ſwifteſt Deſcent, is the ſame as the Parabola deſcribed by 
a Projectile, if the Velocities in thoſe Lines be equal, and their Tan- 
gents be equally inclined to the Horizon. In order to find the Nature 
of the Catenaria in any Hypotheſis of Gravity, ſuppoſe the Gravity to 
be increaſed or diminiſned in the ſame Proportion as the Thickneſs of 
the Chain varies, and to have it's Direction changed into the oppoſite 
Direction; then imagine a Body to ſet out with à juſt Velocity from a 
given Point in the Chain, and to deſcribe the Curve. The Tenſion of the 
Chain at any Point will be always as the Square of the Velocity ac- 
quired at that Point, and if a Body be projected with this Velocity in 
the Direction of the Tangent, the Curvature of the Trajectory defcribed:: 
by it will be one half of the Curvature of the Cliain at that Point. We 
mult refer to the Bock for à fuller Account of theſe and of other 
Theorems. e f dy ent ein ng vi. 9117) n 10 wail; 
In Chap. XIII. the Problems concerning the Lines of ſwifteſt De- 
cent, the Figures which amongſt all thoſe: that have equal! Perimeters: . 
5 BT . produce- 


5 
« 


* © An Account of Mr MTautin's Fluxions. © 
produce Maxima or Minima,' and the Solid of leaſt Reſiſtance, are re- 
folved without Computations, from the firſt Fluxions only. There are 
alſo eaſy ſynthetic Demonſtrations ' ſubjoined; becauſe this Theory is 
commonly eſteemed” of an abſtruſe Nature, and Miſtakes have been 
more frequently committed in the Proſecution of it, than of any other 
relating to Fluxions. To give ſome Idea of the Author's Method, ſup- 
poſe the Gravity to act in parallel Lines, @ to denote the Velocity ac- 
quired at the lowermoſt Point of the Curve, and x the Velocity ac. 
quired at any other Point of the Curve. Suppoſe the Element of the 
Curve to be deſcribed by this Velocity 2, but the Element of the Baſe 
to be always deſcribed by the conſtant Velocity a. Then it is eaſily 
demonſtrated without any Computation, that the Element of the Or- 
dinate being given, the Difference of the Times in which the Elements 
of the Curve and Baſe are thus deſcribed is a Minimum, when the Natio 
of thoſe Elements is that of a to'# 3 i. e. when the Sine of the Angle, 
in which the Ordinate interſects the Curve, is to the Radius in this 
Ratio. Suppoſing therefore this Property to take Place over all the 
Curve, the Exceſs of the Time in which it is deſcribed by the Body 
deſcending along it, above the Time in which the Baſe is deſcribed 
uniformly with the Velocity a, muſt be a Minimum; and this latter 
Time being given, it follows that the Time of Deſcent in this Curve 
is a Minimum. When the Gravity tends to a given Center, ſubſtitute i 
an Arc of a Circle deſcribed from that Center through the lowermoſt 
Point of the Curve in the Place of the Baſe in the former Caſe; and 
the Rade of the Line of ſwifteſt Deſcent will be diſcovered in the 
ſame Manner. The Nature of the Line that among all thoſe of the 
ſame Perimeter is deſcribed in the leaſt Time, is diſcovered with great 
Facility, by determining from the former Caſe the Property of the 
Figure when the Sum or Difference of the Time in which it is deſcribed 
by the deſcending Body, and of the Time in which it would be de- 
ſcribed by any given uniform Motion, is a Minimum; for the latter 
Time being the ſame in all Curves of the ſame Length, it follows that 
the Figure, which has this Property, muſt be deſcribed in leſs Time 
than any of an equal Perimeter. The general Iſoperimetrical Problems 
are reſolved, and the Solutions are rendered more general, with like 
Facility by the ſame Method; which is alſo applied for determining 
the Property of the Solid of leaſt Reſiſtance, and ſerves for reſolving 
the Problem, when Limitations are added concerning the Capacity of 
the Solid, or the Surface that bounds it. „ eie 
The laſt Chapter of the firſt Book treats chiefly of Gravitation to- 
wards Spheroids, of the Figure of the Planets, and of the Tides. The 
Author, having Occaſion in thoſe Inquiries for ſeveral new Properties 
of the Ellipſe, begins this Chapter by deriving it's Properties from 
thoſe of the Circle, by conſidering it as the oblique Section of a Cy- 
linder, or as the Projection of the Circle by parallel Rays upon a Plane 
oblique to the Circle. In this Manner the Properties are briefly: mo 
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—_ fred from the one to the other, becauſe by this Projection the Center 
of the Circle gives the Center of the Ellipſe; Diameters perpendicular 


to each other in the Circle with their Ordinates, and the circumſcribed 
: Square, give conjugate Diameters of the Ellipſe with their Ordinates, 
and the circumſcribed Parallelogram; parallel Lines in the Plane of 
W this Circle are projected by Parallels in the Plane of the Ellipſe that 


are in the ſame Ralio; any Area in the former is projected by an Area 


in the latter, which is in an invariable Ralio to it; and concentric 
Circles give ſimilar concentric Ellipſes. It is likewiſe. ſhewn how Pro- 


rties of a certain Kind are briefly transferred from the Circle to any 


conic Section with the ſame Facility. 


After demonſtrating the Properties of the Ellipſe, it is ſhewn, that 


if the Gravity of any Particle of a Spheroid being reſolved -into two 
Forces, one perpendicular to the Axis of the Solid,” the other perpen- 
dicular to the Plane of it's Equator, then all Particles, equally diſtant 
from the Axis, muſt tend towards it with equal Forces; and all Par- 


ticles at equal Diſtances from the Plain of the Equator, gravitate e- 


vally towards this Plain but that the Forces with which Particles at 
different Diſtances from the Axis tend towards it, are as the Diſtances 


and that the ſame is to be ſaid of the Forces with - which they tend to- 


wards the Plain of the Equator.” | ; 


From this it is demonſtrated, that when the Particles of a fluid Sphe- 
roid of an uniform Denſity gravitate towards each other with Forces 


that are inverſely as the Squares of their Diſtances, and at the ſame 
time any other Powers act on the Particles, either in right Lines per- 
pendicular to the Axis, that vary in the ſame Proportion as the Diſtances 
from the Axis, or in right Lines perpendicular to the Plain of the 


Equator, that vary as their Diſtances from it, or when any Powers act 


on the Particles of the Spheroid, that may be reſolved into Forces of 


4 this Kind; then the Fluid will be every-where in Aquilibrio, if the 
whole Force that acts at the Pole be to the whole Force that acts at 


the Circumference of the Equator, as the Semidiameter of the Equator 
to the Semiaxis of the Spheroid; and that the Forces with which equal 
Particles at the Surface tend towards the Spheroid, will be in the ſame 
Proportion as Perpendiculars to it's Surface, terminated either by the 
Plane of the Equator, or by the Axis. Becauſe the centrifugal Force 
with which any Particle of the Spheroid endeavours to recede from it's 
Axis, in conſequence of the diurnal Rotation, is as the Diſtance from 
the Axis, it appears that if the Earth, or any other Planet, was fluid, 


and of an uniform Denſity, the Figure which it would aſſume would 


be accurately that of an oblate Spheroid generated by an Ellipſis re- 
volving about it's ſecond Axis. A #10 „ "I 
Afterwards the Gravity towards an oblate Spheroid is accurately mea- 
ſured by circular Arcs, not only at the Pole, -but alſo at the Equator, 
and in any intermediate Places; and the Gravity towards an oblong 


Spheroid is meaſured by Logarithms. — Gravity at any Diſtance 


- 


* 
| 17 
. 
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An Account of Mr MfLanrig's Fluxdong”. | 
in the Axis of the Spheroid, or in the Plane of the Equator produced, 
is likewiſe accurately determined by like Meaſures, without any new 
Computation or Quadrature, by ſhewing that when two Spheroids have: 
the ſame Center and Focus, and are of an uniform Denſity, the Gra- 
vities towards them at the ſame Point in the Axis or Plane of the 
Equator produced, are as the Quantities of Matter in the Solids, - 
This Theory is applied for determining the Figure of the Earth, by 
comparing the Force of Gravity in any given Latitude, derived from 
the Length of a Pendulum that vibrates there in a Second of Time, 
with the centrifugal Force at the Equator, deduced from the periodic 
Time of the diurnal Rotation, and the Amplitude of a Degree of the 
Meridian; or by comparing the Lengths of Pendulums that vibrate in 


equal Times in given unequal Latitudes; or by comparing different 


Degrees meaſured upon the Meridian. By the beſt Obſervations it 
would ſeem, that there is a greater Increaſe of Gravitation, and of the 
Degrees of the Meridian from the Equator towards the Poles, than ought 
to ariſe from the Suppoſition of an uniform. Denſity. Therefore the 
Author ſuppoſes the Denſity to vary from the Surface towards the Cen- 
ter; and, in ſeveral Caſes he has conſidered, he finds that a greater 
Denſity towards the Center would account for a greater Increaſe of 


Gravitation, towards the Poles, but not for a greater Increaſe of the 


Degrees of the Meridian; and that the Hypotheſis of a leſs Denſity to- 

wards the Center would account for the latter, but not for the former, 

ſuppoſing (aſter Sir J. Newtoy) the Columns of the Fluid to extend 

from the Surface to the Center, and there to ſuſtain each other. On 
this Account he determines the Gravitation towards the Earth, when it 
is ſuppoſed to be hollow with a Nucleus included, according to the 
Hypotheſis advanced by Dr Halley, with the Difference of the Semidia- 
meters that might ariſe from ſuch a Diſpoſition of the Internal Parts. 
But in this Caſe, and when the Denſity is ſuppoſed variable, the 
ſpheroidical Figure is only aſſumed. as an Hypotheſis. He adds, that 
by imagining the Denſity to be greater in the Axis than in the Plain of 
the Equator at equal Diſtances from the Centre, an Hypotheſis: perhaps 
might be found, that would account for moſt of the Phenomena;' but. 
that a Series of many exact Obſervations: is requiſite, before we can ex- 


amine with any Ccrtainty the various Suppoſitions that may be ima 


gined concerning the internal Conſtitution of the Earth. This Doc- 
trine is likewiſe applied for determining the Figure of Jupiter. 
It follows from the ſame Theorem, that if we ſuppoſe the Earth to 
be. fluid, and abſtract from it's Motion upon it's Axis, and the Incli- 
nation of the right Lines in which it's Particles gravitate towards the 
Sun or Moon, the Figure which it would aſſume in conſequente of the 


unequal Gravitation of it's Particles towards either of thoſe Bodies 


would be accurately, that of an oblong Spheroid haying it's Axis direct - 
ed towards that Body. The Aſcent of the Water, deduced from this 
Theorem, agrees nearly with that which Sir II Newion, found, by com 


* 


* . 


4 * 4 1 * 1 of ” * c N 
_ p * * a N * * 10 F EY 

a . 2 5 * q — L R N 
. as „ * 3 Ly * N 4 - Y 7 . "oP Ly , - * a 
— 

wa F « : 
112 . F 7 & 
„ 


* 


An dctount of My M. Laurin, Flein 


D 


puting it briefly from what he had demonſtrated concerning the Fi: 


re of the Earth. Several Obſervations are ſubjoined concerning the 


Tides, and the Cauſes which may contribute to increaſe or diminiſh 
them, particularly the Inequality of the Velocities with which Bodies 
revolve about the Axis of the Earth in different Latitudes. 

This Chapter concludes by demonſtrating briefly, that if the Attrac- 
tion of the Particles decreaſed as the Cube of their Diſtance increaſes, 
or in any higher Proportion, then any Particle would tend toward the 


feaſt Portion of Matter in Contact with it, with a greater Force than 


towards the greateſt Body at any Diſtance, how ſmall ſoever from it. 
The true Law of Gravity is better adapted for holding the Parts of each 


Body in a proper Union, while 1t perpetuates the Motions in the great 


Syſtem about the Sun, and preſerves the Revolutions in the leſſer Sy- 


» ſtems nearly regular; and the Author concludes with obſerving, that a 


remarkable geometrical Simplicity 1s often found in the Concluſions 
that are derived from it. „ 
V. 3. In the ſecond Book, he treats of the Method of Computation, or the 
Algebraic Part; to the Facility, Conciſeneſs, and great Extent of which, 
the Improvements that have been made by this Method are in great 
meaſure to be aſeribed. In order to obtain thoſe Advantages, it was 
neceſſary to admit various Symbols into the Algebra: But the Num- 
ber and Complication] of thoſe Signs muſt occaſion ſome Obſcurity in 
this Art, unleſs Care be taken to define their Uſe and Import clearly, 
with the Nature of the ſeveral Operations. An Example of this is 
given by an Illuſtration of one of the firſt Rules in Algebra, As it is the 
Nature of Quantity to be capable of Augmentation and Diminution, ſo 


Addition and Subſtraction are the primary Operations in the Sciences 


that treat of it. The poſitive Sign implies an Increment, or a Quan- 
tity to be added. The negative Sign implies a Decrement, or Quan- 
tity to be ſubſtracted: And theſe ſerve to keep in our View what Ele- 
ments enter into the Compoſition of Quantities, and in which Manner, 
whether as Increments or Decrements. It is the ſame Thing to ſub- 
ſtract a Decrement as to add an equal Increment, As the Multipli- 
cation of -a Quantity by a poſitive Number implies a repeated Addition 
of the Quantity, ſo the Multiplication by a negative Number implies. 


a repeated Subſtraction: And hence to 1 negative Quantity, 
u 


or Decrement, by a negative Number, is to ſubſtract the Decrement as 
often as there are Units in this Number, and therefore is equiva- 
lent to adding the equal Increment the ſame Number of Times; 


or, when a negative Quantity is , multiplied by a negative Num- 


ber, the Product is poſitive. When we inquire into the Propor- 
tion of Lines in Geometry, we have no Regard to their Poſition or Form;; 
and there is no Ground for imagining any other Proportion betwixt a 
politive- and negative Quantity in Algebra, or betwixt an Increment and 


a Decrement, than that of the abſolute Quantities or Numbers them 


ſelves. The Algebraic Expreſſions, however, are chiefly uſeful, WOT 
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An Account of Mr MfLaurin's Fluxtons, . 
ſerve to repreſent the Effects of the Operations; and ſuch Expreſſions 
are not to be ſuppoſed equal that involve equal Quantities, unleſs the 
Operations denoted by the Signs are the ſame, or have the ſame Effect. 
Nor is every Expreſſion to be ſuppoſed to repreſent a certain Quantity; 
for if the / 1 ſhould be ſaid to repreſent a certain Quantity, it muſt 
be allowed to be imaginary, and yet to have a real Square; a way of 
ſpeaking which it is better to avoid. Tt denotes only, that an Operation is 
ſuppoſed to be performed. on the Quantity that 1s under the radical 
Sign. The Operation is indeed in this Caſe imaginary, or cannot ſuc- 
ceed; but the Quantity that is under the radical Sign, is not leſs real 
on that Account. The Author mentions thoſe Things briefly, becauſe 
they belong rather to a Treatiſe. of Algebra than of Fluxions, wherein 
the common Algebra is admitted. ee e FENG pb: HW FOR 
In order to avoid the frequent Repetition of figurative Expreſſions in 
the Algebraic Part, the Fluxions of Quantities are here defined to be 
any Meaſures pf their reſpective Rates of Increaſe or Decreaſe, while 
they are ſuppoſed to vary (or flow) together. Theſe may be determi: 
ned by comparing the Velocities of Points that always deſcribe Lines 
proportional to the Quantities, as in the firſt Book; but they may be a= 
likewiſe determined, without having Recourſe to ſuch Suppoſitions, by Wl 
a juſt Reaſoning from the ſimultaneous Increments or Decrements them- Ml 
ſelves. While the Quantity A increaſes by Differences equal to a, 
2 A increaſes by Differences equal to 2 a, and (ſuppoſing m and z to be 


n i ED DT FF On | 
inyariable) "I increaſes by Differences equal to —” and therefore at 


a greater or leſs Rate than a, in Proportion as m is greater or leſs 
than 2. Thus a Quantity may be always aſſigned that ſhall increaſe 
at a greater or leſs Rate than A, (i. e. ſhall have it's Fluxion greater 
or leſs than the Fluxion of A) in any Proportion ; and a Scale of 
Fluxions may be eaſily conceived, by which the Fluxions of any other 
Quantities of the ſame Kind may be meaſured. 4 Teng 
Let B be any other Quantity whoſe Relation to A can be expreſſed 
by any Algebraic Form; and while A increaſes by equal ſucceſſive Dif- 
ferences, ſuppoſe B to increaſe by Differences that are always varying. q 
In this Caſe, B cannot be ſuppoſed to increaſe at any one conſtant 
Rate; but it is evident, that if B increaſe by Differences that are al- 


Ways greater than the equal ſucceſſive Differences by which + 
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A | | ; | | 
Rate than — or if the Fluxion of 4 be repreſented by a, the 


; mM a ; | ; WL 4” 5 i 
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An Account of Mr M*Laurin's Fluxlons. 
_ rcnces of B be always leſs than thoſe of I then ſurely B cannot 
be ſaid to increaſe at a greater Rate than 7 z or the Fluxion of 


B cannot be ſaid to be greater in this Caſe than . 


From thoſe Principles the primary Propoſitions in the Method of 
Fluxions, and the Rules of the direct Method, with the Fundamental 
Rules of the inverſe Method, are demonſtrated, We muſt be brief in 
our Account of the Remainder of this Book, The Rule for finding 
the Fluxion of a Power is not deduced, as uſually, from the Binomiat 
Theorem, but from one that admits of a much eaſter Demonſtration 
from the firſt Algebraic Elements, viz. That when # is any integer 
poſitive Number, if the, Terms E—, E'—2F, Ez Fa, Ei Fi... 
Fi, (wherein the Index of E conſtantly decreaſes, and that of F in- 
creaſes by the ſame Difference Unit) be multiplied by E-, the Sum 
of the Products is Ez—#n; from which it is obvious, that when E 
is greater than F, then Z. F is leſs than E %, x E—# but greater 
than N ! 56v»ᷣñn oa 5 

The Rules are ſometimes propoſed in a Form ſomewhat different 
from the uſual Manner of deſcribing them, with a View to facilitate 
the Computations both in the direct and inverſe Method. Thus, when 
a Fraction is propoſed, and the Numerator and Denominator are re- 

ſolved into any Factors, it is demonſtrated, that the Fluxion of the 
Fraction divided by the Fraction is equal to the Sum of the Quotients, 
when the Fluxion of each Factor of the Numerator is divided by the 
Factor itſelf, diminiſhed by the Quotients that ariſe by dividing in like 
Manner the Fluxion of each Factor of the Denominator by the Factor. 

The Notation of Fluxions is deſcribed in Chap. 2. with the Rules of 
the direct Method, and the fundamental Rules of the inverſe Method. 
The latter are comprehended in Seven Propofitions, Six of which re- 
late to Fluents that are aſſignable in finite Algebraic Terms, and the 
Seventh to ſuch as are aſſigned by infinite Series. It is in this Place the 
the Author treats of the Binomial and Multinomial Theorems (becaufe 
of their Uſe on this Occaſion), and they are inveſtigated by the direct 
Method of Fluxions. The ſame Method is applied for demonſtrating 
other Theorems, by which an Ordinate of a Figure being given, and 
it's Fluxions determined, any other Ordinate and Area of the Figure 
may be computed. The moſt uſeful Examples are deſcribed in this 
Chapter, by computing the Series's that ſerve for determining the Are 
from it's Sine or Tangent, and the Logarithm from it's Number, and 
converſely the Sine, Tangent, or Secant, from the Arc, and the Num- 
ber from it's Logarithm. . n Wee eee + 
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An Arcoum of My MTaurin's:-Fluxiohs, . 
The inverſe Method is proſecuted farther in Chapter III. by reduc- 
ing Fluents to others of a more ſimple Form, when they are not aſ. 
ſignable by a finite Number of Alegebraic Terms. When a Fluent 
can be aſſigned by the Quadrature of the Conic Sections, (and - conſe, 
quently by circular Arcs or Logarithms) this is conſidered as the ſe- 
cond Degree of Reſolution 3. and this Subject is treated at Length. An 


Illuſtration is premiſed of the Analogy betwirt Elliptic and Hyper. WM 


bolic Sectors formed by Rays drawn from the Centers of the Figures: 
The Properties of the latter are ſometimes more eaſily diſcovered becauſe 


of their Relation to Logarithms, and lead us in a brief Manner to the 


analogous Properties of elliptic Sectors, and particularly to ſome gene- 
ral Theorems concerning. the Multiplication and Diviſion of circular 
Sectors or Arcs, When two Points are aſſumed in an Hyperbola, and 
alſo in an Ellipſis, ſo that the Sectors terminated by the Semi-axis; 
and the two Semi-diameters, belonging to thoſe Points, are in the 
ſame given Ratio in both Figures, then the Relation betwixt the Semi- 
axis and the two Ordinates drawn from thoſe Points to the other Axis, 
is always defined by the ſame, or by a ſimilar Equation in both Figures. 
This Propoſition ſerves for demonſtrating Mr Co7es's celebrated Theo- 
rem, as it is extended by M. De Moiure, by which a Binomial or Tri- 
nomial is reſolved into it's quadratic Diviſors, and various Fluents 
are reduced to circular Arcs and Logarithms. The Demonſtrations are 
alſo rendred more eaſy of the Theorems concerning the Reſolution of a 
Fraction, that has a multinomial Denominator, into Fractions that have 
the ſimple or quadratic Diviſors of the Multinomial for their ſeveral 
Denominators. Theſe Demonſtrations are derived from the Method 
of Fluxions itſelf, without any foreign Aid; the invariable Coefficients 
beg determined by ſuppoſing the variable Quantity or it's Fluxions to 
vaniſh. 81 

When a Fluent cannot be aſſigned by the Areas of Conic Sections, 


/ 


it may however be . meaſured by their Arcs in ſome Caſes; and this 


may be conſidered as the third Degree of Reſolution, or the Fluents 
may be called of the third Order. On this Occaſion, ſome Fluents are 
found to depend on the Rectification of the Hyperbola and Ellipſis, 
which have been formerly eſteemed of an higher Kind. The Con- 
ſtruction of the elaſtic Curve, with it's Rectification, and the Meaſure 


of the Time of Deſcent in an Arch of a Circle, are derived from hyper- | 


bolic and elliptic Arcs; and the Fluents of this Kind are compared 
with thoſe of the firſt or ſecond Order by infinite Series. Becauſe' there 
are Fluents of higher Kinds than theſe, the Trajectories abovementioned, 
which are deſcribed by a centripetal Force, that is, as ſome Power of 
the Diſtance from a given Centre,_when the Velocity of the Projection 


is that which would be acquired by an infinite Deſcent, or by ſuch a 
centrifugal Force, and the Velocity is ſuch as would be acquired by 
flying from the Centre, are employed for repreſenting them. A ſimple, 


Conſtruction of theſe Trajectories had been given above, by 9 
9 | TE. 
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T Rays from the Centre to a Right Line given in Poſition, increafing or 
iminiſhing the Logarithms of thoſe Rays always in a given Ratio, and 
increaſing or diminiſhing the Angles contained by them and the Per- 
pendicular in the ſame Ratio: From any Figure of this Kind, a Series 
of Figures is derived by determining the Interſections of the Tangents 
of the Figure with the Perpendiculars from the Centre. Every cries 
of this Kind gives two diſtin Sort of Fluents; and any one Fluent - 
veing given; all the other Fluents taken alternately from it in the Series 
gdepend upon it, or are meaſured by it; but it does not appear, that 
the Fluents of one Sort can be compared with thoſe of the other Sort, 
Wor with thoſe of any different Series of this Kind, „ 
The inverſe Method is proſecuted farther in the 4th Chapter, by va- 
Wrious Theorems concerning the Area when the Ordinate is expreſſed 
by a Fluent, or when the Ordinate and Baſe are both expreſſed by - 
Pluents. The firſt is the XIth Prop. of Sir J. Newton's Treatiſe of 
2 EQuadratures, In Art. 8 19, 820, Se. the Author ſuppoſes the Ordi- ; 
pate and Baſe to be both expreſſed by Fluents, and ſhews, in many 
Caſes, that the Area may be aſſigned by the Product of two ſimple 
Fl uents, as of two circular Arcs, or of a circular Arc and a Logarithm. 
his Subject deſerves to be proſecuted, becauſe the Reſolution of Pro- 
blems is rendered more accurate and ſimple, by reducing Fluents to 
the Products of Fluents already known, than by ate; immediately 
ERccourſe to infinite Series. One of the Examples in Art. 822, may 
be caſily applied for demonſtrating, that the Sum of the Frattions - 
which have Unit for their common Numerator, and the Squares of the 
Numbers 1, 2, 3, 4, 5; 6, Sc. in their natural Order, for their ſue- 
eeſſive Denominators, is one ſixth Part of the Number, which expreſſes - 
be Ralio of the Square of the Periphery of a Circle to the Square of 
eis Diameter; which is deduced by Mr Euler, Comment. Petropol. 
om. 7. in a different Manner; and other Fheorems of this Kind may 
ee demonſtrated from the fame or like Principles. bo OS 
The Series that is deduced by the uſual Methods for computing the 
rea or Fluent, converge in ſome Caſes at ſo ſſow a Rate, as to be of 
WW ittle or no Uſe without ſome farther Artifice. For Example: The 
om of the firſt Thoufand Terms of Lord Brounker's Series for the 
Logarithm of 2, is deficient in the fifth Decimal; In order therefore 
so render the Account of the inverſe Method more complete, the Au- 
or ſhews how this may be remedied in many Caſes, by Theorems de- 
1 ved from the Method of Fluxions itſelf, which' like wiſe ſerve for ap- 
ronimating readily to the Values of Progreſſions, and for reſolving” 
oblems that are commonly referred to other Methods: Thoſe Theo- 
ems bad been deſeribed in, Book I. Art. 352, Ec. but the Demon 
anon and Examples were referred to this Place, as requiring a good 

3 deal of Computation. The Baſe being ſuppoſed equal to Unit, and it's 
lurion alſo equal to Unit, let half the Sum of the extreme Ordinates 


e bpreſented by 4; the Pifferenes of che firſt Fluxions of theſe- Ordi- 
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4. Account o Mr MiLaurio f Fluxinis; Tr 'Y 
nates by b, the Difference of their third, fifth, ſeventh, and higher als 


ternate Fluxions by c, d, e, Cc. then the Area ſhall be equal to 

— „ 22 HM ——. Sc. which is the firſt Theo- 
720 30240 1209600 

for ad the Area, The reſt remaining, let a now repreſent the 


middle Ordinate, and the Area ſhall be equal 4 THE. : ps Wo 0 


31d 127e 


T 967680 I54 928800 
the Author makes moſt Uſe of. When the ſeveral intermediate Or. 
dinates repreſent the Terms of a Progreſſion, the Area is computed 


+, e. And this i is the Thee which 


from their Sum, or converſely their Sum is derived from the Area, 


by Theorems that eaſily flow from theſe. wel | 
Theſe general Theorems are afterwards applied for gndiog the Sums 
of the Powers of any Terms in Arithmetical Progreſſion, whether the 
Exponents of the Powers be poſitive or negative, and for finding the 
Sums of their Logarithm, and thereby determining the Ratio of the 


Uncia of the middle Term of a Binomial of a very high Power to the 


Sum of all the Unciz. This laſt Problem was celebrated amongſt 
Mathematicians ſome Years ago, and by endeavouring to reſolve it 
by the Method of Fluxions the Author found thoſe Theorems, which 
give the ſame Concluſions that are derived from other Methods. They 
are likewiſe applied for computing Areas nearly from a few equidiſtant 
Ordinates, and for interpolating the intermediate Terms of a Series, 
when the Nature of the Figure can be determined, whoſe Ordinates are 


as the Differences of the Terms, 
In the laſt Chapter, the general Rules derived from the Method of 


Fluxions for the Reſolution of Problems, are deſcribeq; and illuſtrated 


by Examples. After the common Theorems concerning Tangents, the 
Rales for determining the greateſt and leaſt Ordinates, with the Points 
of contrary Flexure, and the Precautions that are neceſſary to render 
them accurate and general, (which were deſcribed above) are again 
demonſtrated, Next follow the Algebraic Rules for finding the Cen- 
ter of Curvature, and determining the Cauſtics by Reflexion and Re- 
fraction, and the centripetal Forces. The Conſtruction of the Tra- 
jectory is given, which is deſcribed by a Force that is inyerſely as the 
5th Power of the Diſtance from the Center, becauſe this Conſtruction 


requires Hyperbolic and Elliptic Arcs, and becauſe a remarkable Cir- | 'M 


cumſtance takes Place in this Caſe, (and indeed in an Infinity of other 
Caſes) which could not obtain in thoſe that have been already con- 
ſtructed by others, viz. That a Body may continually deſcend in 4 
ſpiral Line towards the Center, and yet never approach ſo near to it 
as to deſcend to a Circle of a certain Radius; and a Body may be- 
cede for ever from the Center, and yet never ariſe to a certain finite 


Altitude. The — of the Caſes wherein this obtains * per. 
| or 
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Ati Accoutit of My M*Laurin's Fluxions. w 


higher Power of the Diſtance than the Cube. Next follow Theorems 
for computing the Time of Deſcent in any Arc of a Curve, for finding 
me Reſiſtance and Denſity of the Medium when the Trajectory and cen- 
= :ripctal Force are given, and for defining the Catenaria and Line of 

ſwifteſt Deſcent in any Hypotheſis of Gravity. n ok Wy ond 


_ Then the uſual Rules are derived from the inverſe Method for com- 


posting the Area, the Solid generated by it, the Arc of che Curve, and 


| 1 the Surface deſcribed by it ' revolving about-a given Axis. The me- 
ridional Parts in a Sphere, and any Spheroid, are determined with the 
== me Accuracy, and almoſt” equal Facility. The Attraction of a Sphe- 


roid at the Equator, as well as at the Poles, is determined in a more 


- 


general Manner than in the firſt Book, or in à Piece of the Author's 


% F 


publiſhed at Paris in 1740, which obtained a Part of the Prize pro- 15 


> 


= poſcd by the Royal Academy of Sciences For that Lear. Several Mecha- 
nical Problems are reſolved, concerning the Proportion the Power ought 
0 bear to the Weight, that the Engine may produce the greateſt Effect 
tin a given Time; and concerning the moſt advantageous Poſition of 
a Plane which moves parallel to itſelf, that a Stream of Air or Water 


may impel it with the greateſt Force, having Regard to the Velocity 


= which the Plane may have already acquired On this Occaſion, it is 
ſhewn, that the Wind ought to ſtrike the Sails of a Wind-mill in a 


3 greater Angle than that of 5 40 5 4 40 of againſt what has been deduced" from 


the ſame Principles by a learned Author, The fame Theory is applied 
co the Motion of Ships, abſtracting from the Lee-way, but having 
2 Regard to the Velocity of the Ship; and amongſt other Concluſions 
tit appears, that the Velocity of a Veſſel of one Sail may be greater with 


Side-wind, than when ſhe ſails directly before the Wind; which, 


perhaps, may be the Caſe of thoſe ſeen by Captain Dampier in the La- 


L drone Hands, that ſailed at the Rate of 12 Miles in half an Hour with 
a2 Side-wing. , 2019S. i 9 

The Remainder of this Chapter is employed in reducing Equations 
from ſecond to firſt Flutions; conſtruè ting the elaſtic Curve by the 


3 4 


Redtification of the'equilateral Hyperbola; determining the Vibrations 


of Muſical Chords; teſolviug Problems concerning the Maxima and 
Minima, that are propoſed with Limitations, relating to the Perimeter 
of the Figure, it's Area, the Solid generated by this Area, Ic. with 
Examples of this Kind concerning the Solid of feaſt Reſiſtance; and 
concludes with an Inſtance" of the Theorems by which the Value of the 
* VOL. VIII. Part i. 1 ve N 


rmed by Logarithms or Hyberbolic Areas, the Angles deſcribed a-. 
out the Center being always proportional to the Hyperbolic Sectors, 
_ hi the Diſtances from the Center are directly or inverſely as the 
rasngents of the Hyperbola at it's Vertex. The Circle is an Aſymp - 
WE tote to the Spiral; and this can never be, unleſs the Velocities requi- 
WE ſic to carry Bodies in Circles increaſe while the Diſtances decreaſe, (or 
_ creaſe while the Diſtances increaſe) in a higher Proportion than the 
velocity in the Trajectory; that is, unleſs the Force be inverſely as a 


- 
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Ordi- 
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' Qxdipate may be determined from the Value of the Arca, by comman 
Algebra, and by obſerving, that it is not abſolute, but py "Space 
and Motion, that is ſuppoſed in the Method of Fluxions. 

A general Me. VI. 1. You have DEE at general Method of deſcribing mY af any 

r Order, by means of the Interledion of right Lines about Poles which 

Ae y 1b, is much more ſimple than that of Sir J. Newton, and will give a Solu- 

 Inte/efion of tion of many very difficult Problems; and I queſtion whether they can 

. right Lins be found by any other Principles. I gave only one particular Cale. of 
1 about this in a geometrical Exercitation printed at Loud in 1733, not 

int bn, thinking it convenient to explain the whole Affair at that Time, tho 

the Rev, I was well acquainted with the Method. It is now three Years ago, 

Mr William that I fell upon the general Theorem, but I had many Reaſops for con- 

1 cealing it; and I was determined to let two Years at leaſt paſs after the 

ue: 5 ge. Publication of that Exercitation, before this general Method ſhould come 

1735. into the World, For I did not doubt, but that if any others were in 

> Poſſeſſion of this Invention, they would, upon the Publication of a 
particular Caſe, eſpecially as they were provoked to it, lay hold. of | 
the Opportunity to publiſh their general Merten, M: they: ad: really 
diſcovered any. 

Fig. 6. About three given Fon A, B. Clas Poles, in any Plane, let there. 
be moved three right Lines, A N 8, B O8, CNG. -which may in- 
terſe@- one another i in the Points 8, N, ©, and let the two Poinn of 

interſection S and N be drawn through the right Lines D KS;,,RNK 
rg tg given by Poſition z the reſt O will 9 1 — a, Conie Section. If 

Geom. Pre. through the Points, A, B, C, are drawn the right Lines A B, AC. 

„ meeting each other in A, and the right Lines R K, D K, given by 

Poſition. in Rand M; the Figure 1 will paſs through the 

Via. Exerc, five Points B. C, K, M,. R. And hence appears a, new Method of 

Geom. Prop. deſcribing, a Conic. Section through five given Points. much 0 he 

3. than any that have been hitherto invented. 

Fig. 7. Let there be moved about four Points A, B, C, D. as « Poles, in any 
Plane, as many right Lines, A NS, BOS, CNOQ, D PO; three of 
which ANS, BOS, C NO, may ner each other in three Points, 
S, N, O, and let the two Paints of Interſection Si N, be drawn through 

the right Lines d K, R K, given by Poſition, and in the mean time 

— let the right Line D PQ, drawn — the fourth Pole O, paſs through 

i Exerc. the Remainder O, and cut the right Line A N 81 in N and. that Point 
Geom. Prop. P will deſcribe a | $ 50. of the third Order. 
„ Through the Poles A, B, D, let the right Lines A B R, DBE, be 
| drawn,; meeting each other in B, and the right Lines K R, K d, given 
by Poſition in RH; the Figure deſeribed by the Motion of the Point 
P will paſs through the five Points, A, D, H, K, R, of which A will 
de double. Hence is deduced the Method of deſcribing, a Line of the 
3d Order through ſeven given Points, one of which is double. For 
Fig. 8. let A, D, H, K, P, M, R, be given, and one of them A muſt be 


dat Through the two Points 5 H, R, and another 11 = he 11. — 
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iges ki K N Ki be woved, abd let che Points A R, and I P, be 1 
br and let the right Lines A R, HD, be produced, meeting one 11 it 
Y Fanother in B. Then the right Lines AB N 81 AMns, cutting the © © 

nabe Line K Ri in Nan; and the right Laue kl K, in S, 3, being drawn 


drawn. thibugh thoſe Points S, of to B; And trough D, to the Pains 

pP, M, move the right Lines DPO, DMT, meeting the right Lines . 
WS BS, Bs, in O, T. Let the Points O, N, and T, n be joined, and ler 
the right Lines ON, T n be produced, meeting together i in C. Then 


bout the Points A, B, C, D, as Poles, let the right Lines A'S, B O, b 
co, DO, revolve, of which'let three A'S, BO, < O, interſect each 
WW other in the Points S NO, and let two 8, N de drawn through the 


WT right Lines HK, K R; and in the mean time let the right Line DO 
= ys pa through the Remainder O, and cut the ri 125 Line ANS 
nin P, and this Inter fection P of the 
; Line of the third Order paſſing ng through ſeven giyen Points, A, D, H, 

1 K, M, P, R, and Gab through the given A. 


right Lines AS, D O, will deſcribe 


. Lines alfo of the third Order are more generally, but leſs commo- Fig. 9. 
W Giouſly deſcribed after this! Mantier, which alfo comprebends the firſt, 


About five given Pots A, B, C, D, E, as Poles, let as many ri 
W Lins A NS, 5 OS, UNO, DO EPS: revolve,” of which 
WT thice A NS, BOS, CNO' interſect one another in the Points 
=_— NSO; let two 8, N. be drawn through the right Lines given by Po- 


WF ſition d K, KR; apd one S of the two 8, N, and the Remainder O, let 
the rigbt ines f PS, RD pas, þ g Ara wn through the Poles 


, b, 4d westing in F: fer tht Pine 5 deſcribe a Line of the nia 
1 Ak 10 1 A ge 2200 


mn Order With a 25 e Point wi Toke E. 
; In like Manner may Lines of the fourth order be geſtübed. About Pig. 10. 

Ges given Points joined A, B, C, D, E, as Poles, in any Plane; 5 

s many right Lines, A NS, BQS, CN O, DPO, EPO 

moved; of which let three ANS, B Qs, CN ©, meet. each other by | 

three Poirits 8, N, Oz Jet che two Points of Interfection be (ery 

the right Lines d K; RK. given by Poſition; and in the mean time 

let the right Line D P O, moveable about the fourth Pole D, paſs thro? 

the Hema ier O, and cut the right Line A NS, in P; Ny let os 

right Line E PQ, drawn from the 5th Pole E, be drawn thro* P, an 

» produced on both Sides, till 'it mcetythe ri t Lines B . S, CNO, 

n Q and W: I fy that the Points „ will deſcribe Lines 
the 4th Order. Through the Poles A, 


from IC. 


Lines A EH, BDF revolve; meeting he Tight Line d K, Yn Geom. Props 


byPoſition, -in H, E, let D and E be joined; a A being Wh 11. 
through the Poles D, A, meeting 558 right Line d K in W 4 fo 

V let the right Line V B be drawn tö the Pole B, "and cut tk bright 
Line PE in G. The Figure'\ deſcribed! Will Pals 


ough 


Points B, E, G, F, H, and triply Abel? the Pole B. 152 te 
the A, B, R, de Produced through the Poles A, B, and meet he 
i right „ 


, and B, D, let the oY | Demonfrated 


1 * 


A Fu" M, 2100 77 Herbs ns 


right Line K R, given by Poſition in ka ian v alſo pb, tho Rog 


"Re Points R, K. . ba | 5 
. Hence is derived the Method of drawing A Line of the Ach Order 
through nine 32 Points, of which one is triple. For let B, E, F, G, 


e Q be given, and one of them, B muſt be tri ple. Let 8 


the Points B F, F H, H E be jo ined, and the right Lines B F. Eff. 


HE. be produced, and theough the Points, f. C. G B, let che rig WM 


Tha EGD, BEY be ven, of which Ber i row ed ight | ED 


Line BF in D, and let the other B G V cut the right Line F Ho in Wal 


V. Then having joined V and D, and produced VD, till. it meets 
the right Line Hl 


in A, let the right Line d A B R de drawn thro? | 15 


the Po oints A, B. Then from the Points B, E, let the right Lines ED | 


Een . be moved to the given of which let the fiſt BAS 


meet with F H, produced to S; and AS. being drawn through te 
Points A, 8, and CREE the right Line E Qin P, let the right Line 
DPO be produced through P and D, and meet the right Line BQ 


in O: and let the Point O be ed. And in like Manner from the 


ſiame B, E, to another given T, let the right Lines B Ts, Ep T. (up- 
ply the Figure) be turned, of which let B Ts meet with: F HH ins, 


and the right Line As cutting the right Line EpT: in p being drawn, | 15 
let the right Line D p Z be moved through p and D, and meet the 
right Line B T's in Z, and let Z be marked. And ſo on let right 


Lines be drawn from the ſame B, E, to the other given M L, and 


right Lines being drawn from A and 5 as before, let the Points found . 
be marked XV. Then thro' the four Points found, G da and 
the n one B, let a Conic Section be deſcribed, cutting the right Line | 


in the Points ! K, and the right Line d A B in B, R. Through the 
151 A, I, let the right Line AI be drawn, cutting the Conic Section 


in J and C; and let the Points K, R be joined, and let the right | 5 


Line K R be produced. Now about the five Points A, B, C, D, E, 
as Poles, let as many right Lines A 8, BS, CN, D 07 E. Qi re: 
yolye, of which let three A 8, BS, C N, meet each other ; in, N. 0, 
and let the Inter ſect ions N and 8 of the right Lines A 8, C N, ang A 8, 
BS be drawn through the right Lines K R, FH K, and in the mean 
time let the right Line D P G paſs through the Pole D, and the Inter- 
ſection O of the right Lines BS, 0 N. of cut the right Line ASmnP; 
and through P and the Pole E, let the right Line EP Q be produced, 
cutting the right Line B'S, in Q, and this Interſection Q of the right 
Lines B S, E will deſcribe a Line of the 4th Order paſſing through 
( nine given Points, hs F. , H, Ly M, T, Q: one of which B 


T Will be triple. 


7 Method not 5 5 we this, a Tis of the 4th Order may 
be deſcribed. through eight given Points, three of which are double, 3 


alſo a Line of the ſame; Order; through eleven given. Points, tro 4 
which ; are double, and Lee the ſame Sort, 11:9 0-5. Sora 
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A4 general: Method of deſeribing Curves, 561 
Bout as for the Number of Points which determine a Line of any Or- A 
der, 1 find that, if » is the Number of the Dimenſions of a Line, 
W 7 + 1 will be the Number of Points through which the Line may be 
—_— 7J{rib<d. For Inſtance, a Line of the ſecond Order through five Points; 
of che third through 10; of the 4th through 17; of the zth through 
26. And hence is deduced, that if a Eine of the Order » has a puniFum 
—_ ::/:iplcx, it may be deſcribed through 2 1 - 1. For Example, a Line 
of the third Order, with a pundtum duplex; that is, 1 — 1=2, thro? 
even Points, and a Line of the 4th Order with a pundtum triplex through 
nine, Ce. And generally if p, q, r, &c. denote pundta multiplicia, of 

—_— which the Number is , a Curve may be deſcribed through »* — p 

_ —; —* + + 1 Points, in which m are mulliplicia; for Inſtance, a 
Line of the 4th Order, which has three puncta duplicia may be deſcribed 
_—_ through eight Points; for z=4, p =q=r=2, gg, and 16 — 4 

_—_ There is another Method alſo, not very different from the firſt, of Fig. 12. 


PR 


—_—_ dcſcribing Lines of the 4th Order, but a little more complicated. About 
ſeven Poles A, B, C, D, E, F, G, let there revolve as many right 
Lines AS, BS, CN, DS, E N, FO, G T, of which let one AN 8, 
in revolving cut the right Lines d K, RK, given by Poſition, in the 
Points 8, N; let the right Lines C N, E N be drawn through one of 
W them N, and the right Lines BS, DS through the other 8, and meet 
che ſright Lines C N, E N in the Points O, T, deſcribing Conic Sec- 
_ tions as above; and in the mean time let the right Lines FO, G T, 
—_— wn from the Poles F, G, paſs through the ſame O, T, and meet in 
r; thc interſection P will deſcribe a Line of the 4th Order, with a. 
double Point in both Poles F and c. 7 
But not to detain; you any longer with theſe, I ſhall now give you Fig. 123. 
the general Theorem. About the Points A, B, C, D, E, F, G, H, 5 
Sc. as Poles, of which let the Number be u, let as many right Lines 
A8, BS, CN, DP, EQ. F W, X G, H, Ce. revolve, of 
ich let three A 8, BS, CN interſect each other in the Points N, 8, O, 
et two, 8, N, be drawn through the right Lines d K, K R given by 
—_ iti; and in the mean while through the Remainder O and the 
role D let che right Line DP paſs, cutting the right Line AS in P,. 
and che right Line E, Q, being drawn through P and the Pole EE © * | 
—_ ng the right Line B S in Q. and from Q through the Pole F, let 1 
SS Q_ bc drawn, and cut the right Line A S in W, and WG being 
= drawn through W and the Pole G, cutting the right Line BS in * 
a chen Jet the right Line H Y be produced through X and the Pole 
II, meeting the right Line 8 A in V. and fo on; the Interſection M of. 
be right Line Y H drawn from the laſt Pole H, with either of the 
ede Lines A S, BS, vill deſcribe-a Line of the Order u 13 and 
e aa Curve will have the Point » — 2 in the Pole A or B, as 
1 as been deſoribed by the Interſection of the right Line AS or BS. 
he Points O, P, Q W, X, T, Oc. will deſeribe Lines of the 2d, 45 7 
| 5 e 4th, 


Dore eb De Diſeriptiin WY” ROY ee „ 
ach, zth, 6, 90 Sc. Order, but if all the Poles A, B, C, D, E, 
1 Ge. are placed in the ſame right Line, thoſe Points, 05 P, 
ir 5 W, X, Y, Sc. will alſo deſcribe as many right Line. . 
Fig. 14- The Newtonian deſcription is alſo greatly promoted by this Method, . 
| It is well known, that, if the given Angles-O AN, OBN \ revolve 
about the given Points A B and the Interſection N of the Legs A N, 
„ B N, is drawn through the right Line N R, given by Poſitions, the 
| Interſection O of the Legs A O, BO will defcribe à Conic Section 
Now let another Point C be taken, about which let the right Line O CP, 
be moved, which ſhall always paſs through the Interſection O of the 
Legs. A O, BO, and meet the other Leg A N of the Angle A in P; the 
Interſection P will deſcribe a Line of the 3d Order paſſing d 
through the Pole A. And in like manner, if by the Interſection BN 
of the Angle N a Curve is deſcribed, it will be of the ſame Order, and 
have a punctum duplex in the Pole B. And hence alſo it appears, how 
a Line of the third Order may be deſcribed, e ſeven given Fein, 
one of which is double. 
Fig. 15. Let the Angles O AN, OB N, be moved, 45 beſtrs, about the 
given Points A, B, and through the Interſection O df the Sides O A, 
OB, let the right Line O CP paſs, being drawn from another given 
one C, meeting the Side A N of the Angle A in P; then through F Wl 
and a 4th given one D, drawn the tight Line DP Q-meeting the Ley rn 
40 in Q ; the Point Q will deſctibe a Line of the Ach Order, with + 
a pundtum triplex in the Pole A. 1) 
And thus, by increaſing the Number of ts Poles A, B. Cc D; 1 
ſo that their Number at Length may be a, the Line deſcribed will be 
of the ſame Order z. But it ſhould be obſerved, that for the Angle 
OBN we ſubſticute the right Line, which gn b about che ros B, 


the Deſcription will be more eaſy. 11 

Concerning ie 2. 1 am informed that ſome Papets * have 1 prefintee! to the 1 
Deſcription of Royal Society of late, concerning the Deſcription of Carves, in a man- RR th 
9 74 11 N ner "chat has a near Affinity to that which I communicated to them th 
McLaurin, Of old, and have carried farther fince z and that it would not be un- th 
Math. Prof. ſeaſonable, nor unacceptable, if I ſhould ſend an Account of What! » 
Edinburgh, have done further on that Subject fince the. Year 1719. The Author BW 2: 
wake aha IT of thoſe Papers taught Mathematicks here privately for ' ſome Years, ch 
Dec. i, and ſome time ago (viz; in 172%.) mentioned to me ſome Theorems wr a 
1732. he had on that Subject; which, at the ſame Time, I ſhewedhim in my- N 
n Papers. Some Time before that, he ſhewed me a Theorem which-00- . L 
incided with one of thoſe in my Book, cho he ſeemed not to have ob- in 
ſerved that Coincidence; and indeed Methods of that kind are often ri 
found coincident that do n6t appear ſuch at firſt Sight. I am unwilling an 
0: be the Occaſion of rs. _ lawn, 2 "that is 1.1510 eme 4 

| F? LEY hoe , A © 
* * The pen hers hiqted at um printed in a Treatiſe, dated Exercitatio — P 
CCC ˙ . Wie rote 00 


lating Subjects to myſelf; but, 
ne to every Perſon, or to auß - 


4 k 


WT 


and renounce any Pretenſions of appro 
on the contrary, wiſh Juſtice may be done to every Ferſon, 
Performance in U to it's Merit ; yet J Find it is fit I ſhould 
axe Precautions leſt any one ſhould take it in his Head afterwards, to 
gay, I take Thiogs from him which I my have had long before him; 
and therefore ſhall ſend you an Abſtract of what I have done in Rela- 
on to this Matter, fince the Year 1719. 
fl have ſo much on this Subject by me, that I am at a, Loſs what to 
end; but at preſent I ſhall only give vou an Abſtract of thoſe FA. 08 
WT ſitions, which I take ro be more nearly related to thoſe which this Author 
bas offered to the Society from the Converſations I had with him. In 
1721, I printed ſeveral Sheets of a Supplement to my Book on the 
= Deſcription of Curve Lines, which I have never yet publiſhed, Nan 
been engaged for the moſt part in Buſineſs of a different Nature, and 
n Purſuits on other Subjects ſince that time. I ſhall firſt give you an 

= Abſtract of that Supplement, as far as it was then printed, and ſhall. 
 ſubjoin to this an Account of ſome Theorems I added to it the following. 
Tear, viz, in 1922. I was led into thoſe new Theorems by Mr Roper? 
Hupſan's giving me at that Time a Hint of the ingenious Paper which 
= has been ſince publiſhed in the Philoſophical Tranſactions. I had tried in 
| the Year 1719, what could be done by the Rotation of Angles. on more 


than two Poles J and had obſerved, that if the Interſections of the Legs: 
of the Angles were carried over right Lines, as in Sir J. Newton's Deſcrip- 
tion, the Dimenſiqns af the Curve were not raiſed by this Increaſe of 
= the Number of ; Poles, Angles, and right Lines; and therefore 
neglected this at that Time, as of no Uſe to. me; confining myſelf 
to two Poles only, and varying the Motions of the Angles as you 
find them in my Book. I found this by inquiring in how many Points 
the Locus could cut a right Line drawn in it's Plane, and found, by a 
Method I often uſe in my Book, that it could meet it in 2 Points only. 
Having found then, that 3 or more Poles, were of no more Service 
than 2, while the Interſections were carried over fixed right Lines, I. 
thought it needleſs to proſecute that Matter then, ſince by increaſing 
the Number of Poles, my Deſcriptions would become more complex 
without any Advantage. But in June ar Fuly 1722, upon the Hint I 
got from Mr Sympſen of Pappus*s Poriſms, I ſaw that what he has. 
there ingen iouſiy demonſtrated, might be conſidered as a Caſe of the 
abovementioned Deſcription of a Conic Section, by the Rotation of any 
Number of Angles about as many Poles; the Interſections of their 
Legs, in the mean time, being carried over fixed right Lines, except- 
nig that of two of them which deſcribes the Locus, 1 or by ſubſtituting 
night Lines in Pla of the Angles, in certain Situations: of the ; Poles. 
au of the fixed right Lines, the Locus becomes a right Line; as for 
W Example, in the Caſe of 3 Poles, when theſe 3 are in one right Line, 15 
n which Caſe the Locus. is a right Line, Which is a Caſe. of the = 


Poriſm. b 
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This led me to confider this Subject anew ; and firſt 1 demon 
the Locus to be a Conic Section ee and found Theorems 
for drawing Tangents to it, and determining it's Aſymptotes, I alb 
drew from it at that Time a Method of deſcribing a Conic Section thro? 
5 given Points“. This encouraged me to ſubſtitute Curves for the 


right Lines, to ſee if by this Method I could be enabled to carry on my 


Theorems about the Deſcriptions of Lines through given Points to the 


higher Orders of Lines. Some of the Theorems I found at that Time, 
I now ſend you. In Nov. 1722, looking into Sir Laac's Principia, 1 


ſaw that the Deſcription of the Conic Section by 3 right Lines, mov. 


ing as above, about 3 Poles, could be immediately drawn from his . 


20th Lemma, which itſelf is a Caſe of this Deſcription. This gradual. 


ly led me to ſeek Geometrical Demonſtrations for the whole, as far as 


it related to the Conic Sections. I ſend you. ſome Leaves of this Paper 


dated at Nancy, Nov. 1722. Since that Time, I have not added „ 
much to this Subject, but what relates to the drawing Tangents, deter-. 
mining the Aſymptotes, and the Puni#a Duplicia, or Multiplicia of theſe Wl 


Curves. I conſidered it the leſs, that I did not find it more advanta- 
geous in any Reſpects, than the Method I had conlidered | in my Book, 
or more general. 


In 1727 J added to a Chapter i in my Algebra, which 1s, very public = 
in this Place, an Algebraic Demonſtration of the Locus, when three 
Poles are employed; and the Method of deſcribing a Conic Section 5 

through 5 given Points, ſubjoining at the ſame Time, that if more 


Poles are employed, and Angles or right Lines, the Locus was ſtill a 
Conic Section; which. I thought was a remarkable Property « of the Co- 
nic Sections not obſerved before. 

Theſe Things I intended to put in order, and publiſh in the Supple- 
ment to my Book, a Part of which has been printed ſince the Year 


1721. I have in my View alſo to give ſeveral other Things in that 
Supplement ; two of which, I ſhall only juſt mention at preſent, be. 
eauſe I believe they are foreign to the prefent Affair. I ſubjoin a 
Problem determining the Figure of a Fluid, whoſe Parts are ſuppoſed 


to be attracted to two or more Centers; and a Solution of a ben 
Problem about the Colliſion of Bodies. | 


The Author of the Papers given in to the Royal Society, will! not 12 


fuſe that I ſhewed him the Theorems I now ſend you, in 1727. 


owned it laſt Summer at leaſt: I am to HET Gin yo 5 ſoon. Wh | 
eave to the Judgment of the 


ther he has carried the Subject farther, 
Gentlemen to whom they were referred. As to the Demonſtrations 


it would take ſome Time to put them in a,proper Form to be publiſh- 
ed. I could ſend thoſe that are algebraic eaſily; but do not care to 
| ſend thoſe that are geometrical, till 1 have A 5 


. Paper on this Subject I bows, i dated July 31, 1722, at Sea, bring then i + 
Fo to London, going for Cambray. | Wi Þ 
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1 De Deſeription of Curve Lines. „ 
nin the'firſt [Part of the Supplement, there is a general Demonſtration 4% Arad of 
= given of the Theorem, that if two Lines of the Orders or Dimenſions, rwe 5 
Tn expreſſed by the Numbers m and u, be deſcribed in the ſame Plane, "po 1721, as .. 
me greateſt Number of Points in which theſe Lines can interſect each a Supplement to 
other, will be n u, or the Product of the Numbers which expreſs the 4 Treatiſe con- 
—_ Dincnfons of the Lines, or the Orders to which they belong. 1 N 
1 In the next Part, Theorems are given for drawing Tangents to all Ce 2 EY 
me Curves that were deſcribed: in that Treatiſe by the Motions of pablid is 
Alngles upon given Lines. Their Aſymptotes are alſo determined by 1719, and of 
more ſimple Conſtructions than thoſe which are ſubjoined to their oe the ep 
 Dc{criptions in that Treatiſe. Of theſe we ſhall give one Inſtance pus fv 7 5 * 
bere . 4-3 553 VVT 
_ Suppoſc the invariable Angles FCG, K SH, to revolve about the Fig. 16, 17 
_ $xcd Points or Poles, C and 8. Suppoſe the Interſection of the two 155 
Sides CF, SK, to be carried over the Curve B QM, whoſe Tangent 
gat the Point Q is ſuppoſed to be the Right Line AE ; and let it be re- 
_ quired to draw a Tangent at P to the Curve Line deſcribed by P the 
= Interſection of the other two Sides CG and SH. TOO 
Draw QT conſtituting the Angle SQ T, equal to CQ A, on the Crfrudion, 
= oppoſite Side of SQ, that QA is from CQ; and let QT meet CS 
produced if neceſſary) in T. Join PT, and conſtitute the Angle 
N equal to SPT, on the oppoſite Side of CP, that PT is from 
Sf, and the Right Line PN, ſhall be a Tangent at P, to the Curve 
deſcribed by the Motion of P, which is always ſuppoſed to be the 
llnterſection of CG and 8ll. „ 
The Aſymptotes of the Curve deſcribed by P, are determined thus. 
Pind, as in the abovementioned Treatiſe, when theſe Sides become 
parallel, whoſe Interſection is ſuppoſed to trace the Curve; which 
= always happens when the Angle EQS becornes equal to the Supple- 
ment of the Sum of the invariable Angles FCG, KSH, to four Right | 
ones, becauſe the Angle CPS then vaniſhes. Suppoſe that when this pi 18. 195 3 
happens, the Interſection of the Sides CF, SK is found in % 73 "= 0m 
Conſtitute the Angle SQ T equal to CQ A, as before, and let QT 
meet CS in T. Take CN equal to S T, the oppoſite Way from C 
that ST lies from S. Through N draw D N parallel to CG or SH, 
wich are now parallel to each other, and D N ſhall be an Aſymptote 
of the Curve deſcribed by the hee ]ĩ7?]⁊ĩł fe £3. 
If in place of a Curve Line BQM, a fixed. Right Line AE be 
ſubſtituted, then the Point P will deſcribe a Conick Section, whoſe 
| Tangents and Aſymptotes are determined by theſe Conſtructions. In 
bis Supplement, it is afterwards ſhewn how to draw the Tangents and 
— Aſymptotes of all the Curves which are deſcribed in the above- mentioned 
Treatiſe by more Angles and Lines. 
The ſame Method is afterwards applied for to draw Tangents to Lines 
ol deſcribed by other Motions than thoſe which ate conſidered in that 
Treatiſe z of which the following is an Inſtance, - Suppoſe. that the 
VOL. VIII. Part i. Hs PO Lines 
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Fig. 20. 
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Lines CP and 8 P revolve about the Poles C and 8, 90 that the Arial 


Ac bears always the ſame invariable Proportion to A'S P, [ſuppoſe 


that of n to n. In the Line CS, take the Point T, ſo that 8 T may 


be to CT in that ſame Proportion of m to n; and this Point T will be 


an invariable Point, fince Cs is to CT, as n n to #. Draw T P, and 
conſtitute the Angle S PN, equal to CPT, ſo that P N and PT, may 


lie contrary ways from SP and CP, and PN ſhall be a Tangent of Ml | 


the Curve deſeribed by the Motion of the Point P. Several other 
Theorems of this kind are ſubjoined here. 


After theſe, Lines or Angles are ſuppoſed to eg about three'« or 


more Poles, and the Dimenſions of the Curves with their Tangents and 


Aſymptotes are determined. Suppoſe in the firſt Place, that the three 


Fig. 21. 


Fig. 22. 


Vid. Vol. VI. 
P. 76. 


Poles are C, 8, and D, and that Lines or Rulers CR, SQ, QDR, 
revolve about theſe! Poles The Line which revolves. about D, ſerves 
only to guide the Motion of the other two, ſo that it's Interſection With 
each of them being carried over a fixed Right Line, their Inter ſection 
with each other deſcribes the Locus, which is ſhewn to be à Conick 


Section. the Interſection of QD R with S Q. is ſuppoſed to be carried 
over the fixed Right Line A F; the Interſection of the ſame QD R, 
with CR, is ſuppoſed to be carried over the fixed Right Line A E; and 


in the mean time, the Interſection of the Right Lines SQ, ER; that | ET 1 


revolve about the Poles S and C, deſcribes a Conick Section 
This Conick Section paſſes through the Poles C and Sz ati if you 


produce DC and DS, till they meet with AQ and AR in F and E, 


it will alſo paſs through F and E: It alſo paſſes always through A, the 
Interſection of the fixed Lines QF and ER; from which this eaſy 
Method follows for drawing a Conick Section through 5 given Points. 


Suppoſe that theſe 3 given Points are A, F, C, 8 and E: Join 4 of 


them by the Lines AF, FC, AE, E'S, and produce 2 of theſe F C, 
E 8, till they meet, and bytheir Interſection give the Point D. Suppoſe 


infinite Right Lines revolve about this Point D, and the Points C and 


8, two of thoſe that were given, and let the Interfetions of the Line 
reyolving about D, with thoſe that revolve. about C and 8, be carried 
over the given Right Lines AE, AF; and the Interſcction of thoſe 


that revolve about C and S with each other, will, in the mean Time, 
deſcribe a Conick Section, that ſhall paſs through the ive adore Points | 


A, F. C, S and E. 


It is thin ſhewn, that when C; S and D are ts in the — 


Right Line, che Point P deſcribes a Right Line; as alſo when C, 8 


and A are in the fame Right Line; which alſo follows from what is 
demonſtrated in that very ingenious Paper concerning Pappus's Poriſms, 


communicated by Mr Symp/on, Profeſſor of Mathematicks at Glaſgow. 

In the next Place it is ſhewn, that if four Right Lines revolve about 
four Poles C, 8, D, and E, and thoſe that revolve about D and E, ſerve 
only to guide thoſe that revolve: about C and S; fo that Qand R, the 
Interſections of that which Terolves about D, with thoſe" that revolve 


about 
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dous E ind 8, be carried over the fret Lines A Band A E; and M 


e Interſection of that which rexolves ahqut E with that which revolves 
about C, be carried over a third fed Line BF, then the Interſection 
p of thoſe that revolve about C and 8, will in the mean time, deſcribe 
42 Conick Section, and not a Curve of a higher Order. The Conick 


Section degenerates into Right Lines, When CP and S P coincide at the 


fame time with the Line CS, that joins the Poles C and 8, as in 
the preceding Deſcription ; | which coineides again with. what is de- 
monſtrated in the abovementioned ingenious Paper. 

After this it is ſhewn generally, that tho' the Poles and Lines re- 
volving about them be increaſed to any Number, and the fixed Lines 


over which ſuch Interſections, as we deſeribed in the two laſt Caſes, 
are ſuppoſed to be carried, be equally increaſed, the Locus of the 


Point P will never be higher than a Conick Section: That is, let a 
polygon of any number of Sides have all it's Angles, one only excepted, 
carried over fixed Right Lines, and let each of it's Sides produced, paſs 


= 


through a given Point or Pole, and that one Angle which we excepted; | 


WW ill eicher deſcribe a ſtreight Line, or Conick Section. 


Thus if a hexagonal Figure L QRP MN, have all it's Angles ex- Fig. 23. 
= ccpting P carried reſpectivelſy over the fixed Right Lines Aa, B, Gg, 


Hb, K E, the Point P in the mean time will deſcribe a Conick Section, 


or a Right Line. The Locus of P is a Right Line when CP and S? 
coincide together with the Line CS. All theſe things are demon- 


* 


ſtrated geometrically, 


After this, Angles are ſubſtituted in place of Right Lines revolving 


about theſe Poles 3 and it is ſtill demonſtrated geometrically, that the 
Locus of P is a Conick Section or Right Line: ol 

Suppoſe that there are 4 Poles C, S8, D and E, about which the 
invariable Angles FCQ, PSR, RD M, ME Q revolve: and that 
Q, M and R, the Interſections of the Legs CQ and EQ, of E M 
and D M, and of DR and 8 R, are carried over the fixed Right Lines 
Aa, Bb, and G g reſpectively, then the Locus of P is a Conick Section, 
when CP and SP ds not coincide at once with the Line CS, but is a 
Right Line when C P and SP coincide at the fame time with CS, and 
never a Curvt᷑ of a higfer OrdelJ .. ꝛ „ 
Faving demonſtrated: this which ſeems a remarkable Property of the 


Conick Sections or Lines of the Second Order; I proceed to ſubſtitute 


Curve Lines in place of Right. Lines in theſe Deſcriptions, (as I always 
do in the Treatiſe concerning the Deſcription of Lines) and to determine 


the Dimenſions of the Locus of P, and to ſhe w how to draw Tangents 


to it to determine it's Aſymptotes, and other Properties of it. I had 
obſerved in 1719, that by increaſing the Number of Poles and Angles 


beyond two, the Dimenſions of the Locus of P, did not riſe above tlloſe 


of the Lines of the Second Order, while the Interſections moved on 
Right Lines; and therefore I did not think it of uſe to me then to take 


more Poles than two, ſince by taking mote, the Deſcriptions became 


- 1 more 


Fig. 24. 


9 
* 


in 


þ 
SW 
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more complex without any Advantage. When the ierten WY 


carried over Curve Lines, the Dimenſions of the Locus of P riſe higher, 
but the Curves deſcribed, have Pun#a Duplicia, or Multiplicia, as well 
as when two Poles only are aſſumed; and therefore this Speculation is 
more curious than uſeful, However, I ſhall ſubjoin ſome of the Theo- 
rems that I found on this Subject concerning the Dimenſions of the 
Locus of P, and the drawing Tangents to it. 
1. If you ſuppoſe Q and R to be carried over Curve Kilo of the 
Dimenſions m and n reſpectively, then the Point P Np" deſcribe a 


Locus of 2 h Dimenſions. _ 


2. If you ſuppoſe L, Q. R, M. N, A carried over hs Lake 
of the Dimenſions m, u, r, 5, 1, reſpectively, the Locus of P may 
ariſe to 2 mnr 5 t Dimenſions, but. no higher; and if in place of Lines 
revolving about the Poles, you uſe invariable Angles, the Dimenſions of 
the Locus of P will riſe no higher. | 
I then aſſumed three Poles C, D and S, and ſuppoſed one abt the 
Angles SNL, to have it's angular Point N carried over the Curve AN, 
while the Leg N Q paſſes always through S, as in the Deſcription in 
the Treatiſe of the General Deſcription of Curve Lines, while the 
Angles QDR, RCP, revolve about the Poles D and C: I ſuppoſe 
alſo the Interſections Q and R to be carried over the Curve Lines BQ. 
R, and that the Dimenſions of the the Curve Lines AN, BQ, GR, 
are m, n, r, reſpectively; and find that the Locus of p may be or 
3 mur Dimenſions ; but that the Point C is ſuch, that the Curve paſſes 
through it as often as there are Units in 2 amr. 
4. If any number of Poles are aſſumed, ſo as to have Angles revolving 
| about them, as about C and D in the laſt Article, and the Interſections 
are carried over other Curves, the Dimenſions of the Locus of P will 
be equal to the triple Product of the Number of Dimenſions of all the 
Curves employed in the Deſcription. | 
If the invariable Angles PNR, PMQ, move ſo that while the 
Sides P N, PM, paſs always through the Poles C and S, the angular 
Points N and M deſcribe the Curves AN and BM; and at the fame 
time, the invariable Angle RDQ, revolve about the third Pole D, 
ſo that the Interſections R and Q deſcribe the Curves E R and GQs 
then the Dimenſions of the Locus of P, when higheſt, ſhall be equal to 
the quadruple Product of the Numbers that expreſs the Dimenſions of 
the given Curves AN, ER, GQ and BM, multiplied continually 
into each other. If more Poles are aſſumed, about which Angles be 
ſuppoſed to move, as RD Q moves about D in this Deſcription, and 
the Interſections of the Sides be- ſtil] carried over Curves, as in this 
Example; the Dimenſions, of the Locus of P, when higheſt, ſhall 
ſtill be found equal to the quadruple Product of all the Numbers that 
expreſs the Dimenſions of the Curves employed in this Deſcription. 
6. Suppoſe that the three invariable Angles PQK, K LR, RNP, 
move over the Curves GQ, EL, AN, ſo that the Sides PQ, K 855 P 85 
By | 0 | IF RN 1 uced, 
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M The Deſcription of Curve Lines. | 69 1 
WT produced,: pals always through the Poles C. D. 8. and that the Inter-. RF 
Es tions of their Sides K and R, at the ſame time move over. the Curves 
rk and B R; and the Dimenſions of the Locus of P when "higheſt, |, 

call be equal to the Product of the Numbers that expreſs the Dimenſions 
of the given Curves multiplyed by 6. If more Poles, with the neceſſary 

Ay gles and Curves, are aſſumed betwixt C and D, as here D is aſſumed 
betwixt C and 8, and the Motions be in other reſpects like to what they 
in this Example; then in order to find the Dimenſions of the Leis 
„r when higheſt, raiſe the Number 2 10 4 Power whoſe Index is les 
than the Number of Poles by a Unit; add 2 to this Power, and multi- 
piy the Sum by the Product of the Numbers that expreſs the Dimenſions 

of the Curves employed in the Deſcription; and this laſt Product ſhall 
== hw the Dimenſions of the Locus of P when higheſt. . 
1am able to continue theſe Theorems much farther: But it is not 
Vorth while, eſpecially ſince I find that there is not any conſiderable 

Advantage obtained by increaſing the number of Poles above the Method 
delivered in the abovementioned Treatiſe of the Deſcription of Cure 
Lines. On the contrary, the Deſcriptions there given by means of two | 
= Pos, will produce a Locus of higher Dimenſions by the ſame number 
of Curves and Angles, than theſe that require three or more Poles ; and 

care therefore preferrable, unleſs perhaps in ſome particular Caſes. i 
However, I have alſo found how to draw Tangents to the Curves 

= that ariſe in all theſe Deſcriptions; of which I ſhall give one Inſtance 

We where 3 Right Lines are ſuppoſed to revolve about 3 Poles, and 2 of 
their Interſections are fuppoſed to be carried over given Curve Lines, 

and the third deſcribes the Locus required. 
Let the Right Lines C, & N, DN, revolve about the Poles C, 8, D, Fig, 28. 

a where that which revolves. about D, ſerves to guide the Motion of the 
other two; it's Interſection with CQ moving over the Curve GQ, 

We while it's Interſection with S N moves over the Curve FN. Suppoſe | 
chat the Right Line B touches the Curve GQ in Q, and that the bel 
Right Line A, touches the Curve FN in N. In order to draw a 

Tangent to the Locus of P; join DC, DS and CS; and conſtitute 
the Angle DQR, equal to © QB, ſo that QR lie the contrary way 5 
from QD that QB lies from QC, and let QR meet D C in R. Con- or all 
ſtitute alfo the Angle DNT, equal to SN A with'the like precaution, 5 
and let NT meet DS in T. Join RT, and produce it till it meet CS 
in; then join PH, and make the Angle CPL equal to 8 PH, fo 
chat PL and PH, may lie contrary ways from CP and SP; and PL ; 
call be a Tangent at P, to the Locus deſcribed by P, the Interſetion | 
of CQand s.. Rr nt oy IH „ 
_ | have alſo applied this Doctrine to the Deſcription of Lines through 16 8 
ven Points. But I ſuppoſe I have ſaid enough at preſent on this 
object; and ſhall conclude, after obſerving that in the abovementioned 

Treatiſe, 1 have given an eaſy Theorem for calculating the Reſiſtance 
of the Medium when a given Curve is deſcribed with a given centripetal 
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Fig. 29. 
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Fig, 30. 


caſion muſt appear the more groundleſs. ; 


The Paper dat- 


been Ze ares, Mo in a — wry : 8 

Let V expreſs the centripetal Force with which tlie e Body W is — 4 
poſed to deſcribe the Curve, is acted on in the Medium; let v expreſs 
the centripetal F orce by which the ſame Curve could be deſcribed In a 


Void ; ſuppoſe 4 * ==, and the Reſiſtance fhall be propor tional to the 


Fluxion of 2 multip lied by the Flariog of the Curve, fu fuppoi ng, the 
Area deſcribed. by a 11. 7 ALS from the Body to the Center of the 
Forces, to flow uniformly, Let this, Theorem be compared with what 
the celebrated Mathematician mentioned by that Journaliſt has given 
on the ſame Subject, and it will eaſily, appear what judgment is to be 
made of his Aſſertion; and ſince ſeveral; 5 particularly the 
Gentleman. mentioned above i in this Paper, teſtify that- I communicated nl 
to, them this Theorem before any Thing was 1 808 on this Subject 
by the learned Mathematician he names, his bſervation on this Oc- bl 


From this Theorem, I draw this very general Corollary, that if the 
Curve is ſuch as could be deſcribed ima Void by a centripetal Force, 
vary ing according to any Power of the Diſtance, then the Denſity of 
the Medium in any place, is reciprocally pro ortional to the Tangent of 
the Curve at that place; bounded at one Extremity by the Point of 
Contact, and, at the other, by it's Interſection with a Perpendicular 1 
raiſed at the Center of the Forces to the Ray drawn from that Center to 
the Point of Contact. Let AL he the Curve deſcribed by a Force Wl 
directed to the point S; let LT touch the Curve at L., and raiſe 8 1 
perpendicular to 8 L, meeting L Tin T., ant the Depſity i in L ſhall be 
inverſely as L. T, if the Reſiſtance be ſuppoſed to obſexve the compound 1 
Proportion of the Denſity, and of the ok 00s of the Velecity. = 


Beſides what I have obſerved 2 1 lr to illuſtrate and im i ot 
urve BY 


ar 


it meet the Right, Tn Bd.i in ts. join P and a Eo it til it meets the 


La Ln BY. in z and W will baye t 8 Ev] 1155 5555 


As 


© : | becauſe of the ſimilar figures DM BG and; nau iu, and u is toi #408 


ccheir Interſection 4 will always be in a given; Ratio in a Conick Section, 
vy Len. 20. Lib. 1. Newt, Princip. 


WF Paiallcilogram F S 6. It alto paſſes thro L where the Right Line E G 
being produced meets Pu, as alſo thro?! K, where the Right Line CD. 


the Conick Section is to be drawn, or if the Conick Section is to be 
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— Proportion is given of ru tor, Whiel is the ſame as of DG toD Bj, 


26 QF, the Proportion will alſo be given of Q to Q; and ſo 
paecauſe of the given one Q, QF will. be given, and therefore the 
point F and the Right Line PF. Since therefore B and Cr cut off 
the parts P#; P 7 from the Right Lines giyen by P oſition £ F 5 P Q | 


| * [in ft I Met: . 
it the Point D be taken any where in the Right Line BF, and if 
_—_ DG is always to QG as BD to QF, the Conick Section will be the 
—_ {ame that 4 ſhall deſcr ide. | 
The Conick ; Section paſſes thro' C, P, B, and a by compleating the 


cuts the given one PG. Whence E KCL B is inſcribed 
on the Section. And if 5. points C, K, P, B, L are given, thro' which. 
c circumſcribed about the iven Pentagon CLBPK, let any 2 ſides CK, 
zB be produced 9 ek Interſection D, and then let the reſt PL., PK 
be joined, and let the Interſections of the Right Lines Cd, Dr, and Ba, 
DR be always drawn thro? thoſe Right Lines PL, P K, and the Inter- 
3 ſection 4 will deſcribe the Section. JJJCCCCVVVVTVVV Of IO ONS 
About the given Points F, C, G, 8, as Poles, let the Right Lines FQ, Prep. 2: 
= CN, GQ, S Lbe moved, and let the Inter ſections of the Right Lines Fig. 31. 
Fand CN, FQand GQ, GQand SL, namely the Points M, Q, L, 4 
always touch the Right Lines given by Poſition A E, BE, HL, and I 
W the Interfection of the Right Lines CN, ST, will deferibe a Conick = 
Section. 267 e rH e in A bak P0097 {hgh 
Loet the Right Lines A M, HR meet B Qin E and H. Eet CF 

and GS be joined meeting each other in D, let DQ be joined meeting 

the Right Lines CM, S Lin N and R; and if E N and HR are joined, 

EN and HR will be Right Lines given by Poſition by Lemma I. 

Por as the Points F, C, D are in the fame Right Line; and the Inter- 
5 ſections of the Right Lines FM, CM, and F DQ run over the : 
even Right Lines, the Interſection of the Legs CM, D Q will alſo. . 

touch the given one. And for the like Reaſon as 8, D, G are in the ſame 

Right Line, the Interſection of the Right Lines DQ, S L vill alſo touch 
the given one. F eo acts the i C 

Thercfore, omitting the Poles, E and G, the Curve is to be. found: I 

which the Interſe&tion of the Right Lines C N, 8 L, viz. P;will deſcribe, 
whilſt, as the Right Lines CN, DN, 8 R revolve about the Poles C, D, 8, | 

the Interſection of the Right Lines C N, DN touches, the given EN, 
and the Interſection of the Right Lines 8 R, D N touches the given one 
HR, and that this is a Conick Section is manifeſt from the foregoing. 
Propoſition, : e d INS HT Sos 67 ni 27 Gel ang a 
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7¹ O tuo Species of Lies of the Third Order. 


71 


 Concerningtwo - VII. Having for ſome time paſt been reading and conſidering | the little 
Speciogsf n Treatiſe of Sir J. Neon" intituled Ennmeratio Linearum tertil Ordinis, 
of the Tu as alſo the ingenious Piece of Mr Sterling called DNluftratio Trafatus 


Order, ( noi 


mentioned by Domini Newtoni Linearum tertii Ordinis; I have obſerved, that they 


Sir I. New-. have neither of them taken Notice of the two following Species of Lines 
ton, nor Mr of the Third Order; and venture to affirm, that the 72 Species mention- 


Sterling) by 
, ad ed by Sir Jſaac, together with the 4 more of Mr $/erling, and theſe 
3 R.S. Two, making in all 78, is the exact Number of the different Species of 
No. 456. p. the Lines of the Third Order, according to what Sir Lage has thought 


318. Jan. fit to conſtitute a different Species. 


ebb > ar The two Species I mean, are to be reckoned nol the Hyperbolo- 


dated l, 
mo Ix parabolical Curves, having one Diameter, and one Aſymptote, at No. 8 


of Newton's Treatiſe, or Page 104. of Mr Sterling*s ; whoſe: ks 
is & 5 = ==" b ** ex +4; which will give, not 4 as in en E 


but 6 Species of theſe Curves : For, 


I. If the Equation Y ECR d= o, has two impoſible Root, 


the Equation xyy=bx* +cxÞ d, will (as they ſay) give two Hyper- 
bolo- parabolical Fi igures equally diſtant on each fide the Diameter AB, 
See the 57th Figure in Newton's I riß, and this! is his 53d Ss 


and Sterling's 37th. 
II. If the Equation b 45 c A So, ha two equal Roots both 


with the Sign +; the Equation æ /) b —cx +4, will (as they fay) 
give two Hyperbolo-parabolical Curves croſſing eac other at the Point r 


in the Diameter, See Fig. the 58th in Newton ; 209 this is his Sath 
. Species, and Sterling's 58th, _ 
Fig. 322 III. But if the 8 5 * + cx +4= =0, has two poſble unequal 
negative Roots Ap and Ar, the Curve given by the Equation x y y=rT 


S* e d, will conſiſt of two Hyperbolo-parabolical Parts, as alſo 
of an Oval on the contrary Side the Aſymptote or principal Abſcis, 
And this is one of the Species omitted by Sir 2/408 and Mr San, 
which 1s really the goth Species. 

Fig. 33. IV. Alſo if the Equation &x* j-c x ＋ do, has two equal negative 
Roots Apand Ar; the Curve given by the Equation x yy = ##774# 


+4, will conſiſt of two Hyperbolo-parabolical Parts, and allo of a 


Conjugate Point on the contrary Side the Aſymptote or principal Ordi- 
nate: And this is the other Species of theſe Curves omitted by Sir 
Jaac and Mr Sterling, which is really the Goth Species. Ft 


V. If the Roots of the Equation bx* -c +4: =0 are real, and 
unequal, having both the Sign ; the Curve given by the Equa- 


tion xyy=bx*—cx4, will (as they fay) conſiſt of a conchoidal 

| Hyperbola and a Parabola, on the ſame fide the Aſymptote or principal 

| Fang See Fig. the 59th in Newton ; and this is really the bil 
pecies. 

VI. If the Roots of 1 . yn Þex—d=0, have contrary 


gat; {he "ROT * =bx* Te -d, will (as they ſay) give 4 
conchoid 
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Die Solution of Repler ' Problem TT 

conchoidal Hyperbola with a Parabola on the contrary Side the Aſymptote . 
or principal Ordinate. See Fig. the Goth in Newton ; and this is really 

VIII. Many Attempts have been made at different times, but, if I Y. Solution of 
miſtake not, never any yet with tolerable Succeſs, towards the Solution wr | 

IL MRP ary yi n 2 - Problem, by 

of the Problem propoſed by Kepler: To divide the Area of a Semi- J. Mackie, 
circle into given Parts, by a Line from a given Point of the Diameter, Air., pf 
in order to find an univerſal Rule for the Motion of a Body in an Elliptic Grefh. and 
Orbit. For among the ſeveral Methods offered, ſome are only true in S. R. 8. Ne. 
Speculation, but are really of no Service. Others ate not different from 4 15 * 
his own, which he judged improper: And as to the reſt, they are all „ 
ſome way or other ſo limited and confined to particular Conditions and 
Circumſtances, as ſtill to leave the Problem in general untouched. To 
be more particular; it is evident, that all Conſtruct ions by Mechanical 
Curves are ſeeming, Solutions only, but in reality unapplicable; that the 
Roots of infinite Series's are, upon account of their known Limitations in 
all reſpects, ſo far from affording an Appearance of being ſufficient Rules, 4 
that they cannot well be ſuppoſed as offered for any thing more than Ex- 
erciſes in a Method of Calculation. And then, as to the univerſal Me- 
thod, which proceeds by a continued Correction of the Errors of a falſe 
Poſition, it is, when duly conſidered, no Method of Solution at all in 
- itſelf ; becauſe unleſs there be ſome antecedent Rule or Hypotheſis to 
begin the Operation, (as ſuppoſe that of an uniform Motion about the 
upper Focus, for the Orbit of a Planet; or that of a Motion in a Para- 
bola for the perihelian Part of the Orbit of a Comet; or ſome other ſuch) 
it would be impoſſible to proceed one ſtep in it. But. as no general Rule 
has ever yet been laid down, to aſſiſt this Method, ſo as to make it al- 
ways operate, it is the ſame in Effect as if there were no Method at all. 
And accordingly in Experience it is found, that there is no Rule now 
ſubſiſting but what is abſolutely uſeleſs in the Elliptic Orbits of Comets; 
for in ſuch Caſes there is no other way to proceed but that which was 
uſed by Kepler: To compute a Table for ſome part of the Orbit, and 
therein examine if the Time to which the Place is required, will fall out 
any- where in that Part. So that, upon the whole, I think, it appears 
evident, that this Problem (contrary to the received Opinion) has never 
yet been advanced one Step towards it's true Solution: A Conſideration 
which will furniſh a ſufficient Plea for meddling with a Subject ſo fre- 
quently handled; eſpecially if what is offered ſhall at the ſame time appear 
(as I truſt it will) to contribute towards ſupplying the main Defect, _. 


The Tangent of an Arch being given, to find the Tangent of it's Multiple. Lemma 1. 


iven Arch A, 
the Multiple 


7 


and 7 a given Number. And let 7 be the Tangent o 
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Let r be the Radius of the Circle, : the Tangent of a 8 
Arth »x A to be found. 
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| being raiſe abcordin g to Sir J. Newton's Rule, the fictitious Quan - I 
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+ 1th r if 5. | | 
This Theorem (which I formerly > fond) for the Quadrature of: the 
Circle, at a time when it was not known here to have been invented 
before) has now been common for many Fears; for which Reaſon 1 
ſnall premiſe it, at preſent, without any Proof; Nerd oe the ſake of 
NO ſome Uſes that have not yet been made of it. 
Corol, 1. From this. Theorem for the Tangent, the Sine (ſuppo ole) v, and 
Coſine Z of the Multiple Arch ꝝ Xx A, may be readily n 
For if y be the Sine, and 2 the Coline of the Siren 187 A, then 


putting. 5 for — v. and fubſticating. = "2 " for t, and. 7 ” for 7, and 
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Cofine Z will be 415 7 . e 133 i 
. of chaſe; may. be expreſſed: Uferently. lt in a Series, ther by the 
„ Sine and Coſine conjointly, or by either of them ſeparately. 4b | 
Thus V the Sine of the Aer A 1 K 4 uy. be in either of 
| theſe 0 FOO VIA, hg 5 24 IG be 3 ; 
- p Sei BF {wy 2 — 2 17 Zh 
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Wherein the Letters 1 B,. ih! Sc. ſtand, as TY r the © Coefh 8 
cients of the preceding Terms. 3 2 


The firſt of theſe Theorems termipates when » is any integer Number, 


the other (which is Sir J. Newton's Rule, and is derived from the former 


2 odd Number. 
by ſubſtvating 2 map it le nine, be n NE le 1 


The Cojfme 2 may, in like manher, be in either 9 
Forms viz, | 


n. Seton nee Problem. ZR 7 
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0 he latter of which terminates when the Number 2 is even, and 
the other as before, when it is any Integer. 
Hence the Sine, 12 and Tangent o of any Sabai Part Corel. 2, 


of an Arch (fuppoſe) — — A, may be determined thus: 27 75 Datos 
ri» JK 7—7 ail 1 ar e 
The Tangent of = A will be — — 
1 2 
8 1 — — — ; 
| . . 5 
| ET” | I 5 7 2 VU fc — n 8 
The Sine of ene 21 TID a; 
2.7". 


For theſe PIE ns will ariſe from the Trantpoketgg =d Wa 
of the former for the Tangent and Sine of the Multiple A en 1 
the Subſtitution of 7, ,y, z and A; for. of 25 Z and u * F if 5 

Hence regular Polygons of any given Number'of Sides may 1 in- 
ſcribed within, or circumſcribed without, a given Arch of a Circle, 
For if the Number # expreſs the double of the Number of Sides to be 
inſcribed within, or circumſcribed about, the given Arch 4; then one 
of the Sides inſcribed will be the double of the Sine, and one of the 
Sides cireumſeribed the OO of the . of the Submultiple 


Part of the Arch, VIS, — EM : e . 8 8 
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Corol. 3. 
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To find the Leng th of. the Arch of. a Circ Br Tg certain. Limits, Lemma I, 
by means of the Ti 405 and Sine of the E 

Let ? be the Tangent, y the Sine and & the Coline of the Arch 4, 
whoſe Length is to be determined, and let e, 7, be 3 
before; then, if any Number u be taken, the Arch of the ircle vil 
be adhs leſs than — 22 ie e * n 6, and bigger than 
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| For if, by the preceding Corallaries" 2 regu lar” reftinear Polygon 
ieee within, and another without, ar Arch 4, each having 
lo many Sides as is expreſſed the Number u; then will the 
2 | for- 
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wt Solution of Kepler's problem. 


former of theſe Quantities be the Length of the Bow of the ann 
ed Polygon, (or the Sum of all it's Sides) which is always bigger and 
the latter will be the Length of the Bow of the inſcribed Polygon, 
which is always leſs, than the Arch of the Circle; how great ſoever 
the Number be taken. 

Hence the Series's for the Regifetlon of the Arch of a Circle may 
be derived.” 

For-by converting the Binomials into the Form of a Series, that the 
fictitious Quantities, e, r, v may be deſtroyed ; it will appear, that 
no Number z can be taken ſo large as to make the inſcribed Polygon 
ſo big, or the circumſcribed ſo little as the Series. 


5 


2 ry — 
> 3 5 Hen u Caſe, or is Equi N 
F 
57. _=_ 775 T Os in n the other Caſe. 4 
Wherefore ſince the inter denoted by the Sum of the Tenne in 
either of theſe Series's is always bigger than any inſcribed Polygon, and 
always leſs than any circumſcribed, it muſt therefore be equal to the 
een of the Circle. pen 


If, in the firſt of the above Series? s, the Root / 77 — _y y, be JURY 
and 7 ſubſtituted for 2, there will ariſe the other Series of Sir 1, Newton, 
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| 35 55 

for giving the Arch from the Sine; ee y 1 0 5 - 7 — == 407 Fre 
| E 

+ Ge, & oe, 2+; In 1275 * 1281758 l 
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In like manner, as the Arches of the Polygons Riv to . 
the Arch of the Circle, ſo by comparing the Areas ofthe circumſcribed 


and inſcribed Polygons, 11 T and n 7 Z, the Area of the Sector of 


Circle may be found. For if T, Y and Z are the Tangent, Sine, and 
Coſine of the Arch 4; then by the ſecond Lemma the Area of the cir- 
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De Solution of Kepler's Problem, | 
| But upon the Expanſion: of theſe Binomials it will appear, that no 
Number # can be taken ſo large as to make the one ſo big, or the other 


fo little, as the Area denoted by the Series. Er int— 755 TE = | 


So that this Area being hrger than any inſcribed, and ſmaller than 
any circumſcribed, Polygon, muſt be equal to the Area of the Sector. 


fr may further be obſerved, that as the Arch or Area is found from 


the Sine, Coſine, or Tangent of the Arch, by means of the limiting 
Polygons, ſo may the Sine, Coſine, or Tangent be found from the 
Length of the Arch by the ſame Method, VNU''ĩIir 

Thus, if A be the Arch whofe Tangent 7, Sine 7, and Coſine 
Z, are to be determined, then will the _ £1} 


Tangent T be =- — — 


1 A* FF 
; V!!! hr Ht oe R 0360240364? » Sabie 
. < 2 : 4 f 5 
I A 12550 A 
Coſine Z „„ wo : e eee & c. 


that if in any of theſe Theorems, as ſuppoſe in the Firſt, the Quantity 
A ſtand for the Bow of the circumſcribed Polygon, then will the Quan- 
tity T exhibited by the Theorem, be always bigger; but if for the Bow 
of the inſcribed, always leſs than the Tangent of the Arch, how great 


ſoever the Number ꝝ be taken; and conſequently, if A ſtand for the 


Length of the Arch itſelf, the Quantity 7 muſt be equal to the Tan- 
gent; and the like may be ſhewn for the Sine, and mutatis mutandis, 
for the Coſine. | : 5 155 


Theſe Principles, from whence J have here derived the Quadrature of 


the Circle, which is wanted in the Solution of the Problem in hand, 
happen to be upon another Account abſolutely requifite for the Redue- 
tion of it to a manageable Equation. But 1 have inlarged, more than 
was neceſſary to the Problem itſelf, on the Uſes of this ſort of Qua- 
 drature by the limiting Polygons, becauſe it is one of that kind which 
requires no: other Knowledge but what depends on the common Proper- 
ties of Nutnber and Magnitude ; and 3 may ſerve as an Inſtance to 
ſhew that no other is requiſite for the Eſtabliſhment of Principles for 
Arithmetick and Geometry, A Truth, which though certain in itſelf, 
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The Solution of Kepler Prallem. 1 


may perhaps ſcem, doubtful: from the Nature and Tendency of the 
preſent Inquiries in Mathematicks. For among 
have thought it neceſſary, for the ia en of the Relations of 
Quantities, to have Recourſe to very hard Hypotheſes; ſuch as that of 
Number infinite and indeterminate; and that of Magnitudes in Statu 
feri, exiſting in a potential Manner, which are actually of no Bigneſs. 


And others, whoſe Names are truly to be reverenced on Account of 
their great and ſingular Inventions, have thought it requiſite to have 


Recourſe even to Principles foreign to Mathematicks, and have intro- 


duced the Conſideration of efficient Cauſes and Phy Gal Powers for the 


Production of Mathematical Quantities z and yo ſpoken of them, 
and uſed them, as if r were a e of ens a them- 
ſelves. 7 | 


N. B. In the e 3 I hams. Te the Sake of Bre- 


vity, made uſe of a peculiar Notation for compoſite Numbers (or ſuch 


Quantities as are analogous to them) whoſe F actors are in Arithmetical 
Progreſſion. 


The Quantity expreſſed by this Notation has a double Index : that ; 
as the Head of the Root at the Right-hand, but ſeparated by a Hook 


to diſtinguiſh. it from the common. Index, denotes the Number of 
Factors; and that above, within the Hook on the Left-hand, denotes 
the common Difference of the Factors proceeding in a decredling or 
increaſing Arithmetical FIRES. 


Thus the Quantity 705 denotes by it's Index « m on th 


na 


Right-hand, that it is a compoſite Quantity, conſiſting of o f many 
Factors as there are Units in the Number m; and the Index à above, 
on the Left, denotes the common Difference of the Factors, dcrea- 
ſing in an Arithmetical Progreſſion, if it be poſitive; or increaſing, 
if it be negative; and ſo ſignifies, in the common Notation, the com- 


poſite Number or Quantity, n + a, na-. nA 24. 


n PA 3 K. and ſo on. 


2 | ; | TY 


For Example: T 5G is P55. a P F 


55 conſiſting of ſix Factors whoſe common Difference i is 2. Aﬀer 


2 


the awe Manner go 400 * U F4 * Fa. n. 1 — 2. TSS 


conſiſting of five raden According to which Method it will aki 
pn chat if a be * Integer then n . 2 a 2 I 10 I : vill b 
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n u — 7. 1 n — 9. n 1 — 23, continued to ſuch a Munter of 
double Factors as are e expreſſed by a + 15 05d half che Indes, which 


in this Caſe is an even Number. 80 n+2 4 4 wil be equal 


to nnn — 4. nn — 16. nn — 36, and ſo on, where there are to 
be ſo many double Factors as with one Tingle one (#). will make "Pp 
the Index 2 4 + 1, which is an odd Number. 

z If- the common Difference N an Unit, it is omitted : 


Thus, n (6 is Sn. f HG D — 2 HF n — 4. 1g. contain: 
ing 6 Factors. Sp, 5 (0 is = 6. 5. 4. 3. 2. 1, and the like for 
others; 

If the common Oils & be nothing, tha the Hook is omit- 
ted, and it becomes the fame with ne hey ine ee py : 
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80 n. ho I = N= ends co'ithe comition Nebel: 
An Arch leſs than a Semicircl being given, with a Point in the. Dia- Prop. I, 
meter paſſng through one of it's Exlremities; lo find,” by means of 
the Sine of a given Part of the Arch leſs than one 27 the Area 
ef the Sector ſubtended: by the. given Arth, and  comprebended in the 
Angle made at the given Point. 
Let PN A be a Semicircle deſcribed on the Gait G. and Dia. 
meter A P, and let PN be the given Arch leſs than a Semicircle; 
and S the given Point in the Diameter A P paſſing through one of 
mie Extremities ef the Arch NP in P. Then taking any Number 
bigger than 2, let P K be an Arch in Proportion to the given Arch 
Pp., as Unity to the Number # ; and let it be required to find by 
means of the Sine of the Arch P K, the Area of the Sector NS 5 : 
ſubtended by the given Arch N P, _ mp in the Angle 
NS P made at the given Point "F 
From N and K let fall on the Diameter, A P. the Perpendiculars 
NM and K. L, and join C N and C K en Þv; - 
Then let ftand for CP the D 62 the ca 7 fer C S, 7 
the Diſtance of the given Point S from the Centen ; p for 5 P the Di- 4 
ſtance of it from the Extremity of the Arch through which the Dia- | 
meter A P paſſes; and y for K L. the Sine of dhe Wer * P in me. 
given Circle. *x 
Theſe Subſtitutions N preſuppoſed, 9 Problem i is to /"g divid- 
ed into two Caſes ; one when SP is os and the other when it is 
greater than the Semidiameter a | Sn 5 
If SP be leſs than CP, then 180 an Area # equ to PO "ON of Caſe I. 


the ReQtangles expreſſed by the ſeveral — of che aher Seties 
continued ad Withm : on 
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P Ge. Aa the A — 
e . 
nx H will ei the Area of the Sector N 8 pP ad libitum. 1 5 
For the Sector P'S N, being the Exceſs of the Sector N C P above 
ye Triangle N 8 8, will be the Difference of two Rectangles: 


wh P PN — wk os NM; but PN is the Multiple of the 
Acts P K, namely 1 * P K; 0 7 N M is the Sine of that maths | 
Arch : Wherefore if for CP be put 1, for pa S, fe according to the 


KEE” 
Suppoliogs and if for P K be  ſubſticred-: 1 a a: 27 JW $i 
» 9 * 25 7 W Wu, The e or" 5 
a Tet + G. by . Ten. 2.3 and for NM: 


ny n. n mY TEX » 1. 1 : „ 
t. Alb 213 N we L £1 As 0 ee K 75 en 
according to Cor. 1. Lan. 1. the Area of the Seftor will appear in a 
Series, as is above determined. 
But ſince the Number u is greater chan 2; ind the given Arch P N 
is leſs than a Semicircle, and conſequently K L or y, the Sine of the 
Submultiple Arch P K, is leſs than the Semidiameter CP ort; it 
may thence be eaſily proved, that the Series wil ae to the 
7 8 Quantity of the An, ad libitum, e | 


Hence, if the Number 1 be taken equal 10 0 5 1 15 fo 5 727 2 
H 3 


7 2 
the Sector N 8 P will be 2 . 


** * * )7 Sc. alt} 
5 ＋ —- y + e 
For the Numerator of the Coefficient of _ third Term in the 


Series that determines the Area H; namely, 9 1 N *. 
i — to 9 - 211. 77 — 9- f, which according to the above 
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1 te Salta of Kepler's Pr | 
Determination of the Number x, will become nothing; wherefore, , 

f for — þ be put F in the ſecond Term, and the Value of # be ſubſti- 

td for » in the Third and Fourth, the Series for the Area will appear 

pon Reduction to be as is here laid donn. 

Hence the Area of the Sector NS P may be always defined- nearly by Cord. 23 


the Terms of a Cubic Equation. 
For the Number u, as conſtructed in the former cle. is always 


by | greater than the ſquare Root of 10, and conſequen ty = = 1s al ways leſs 
ban the Sine of one third Part of the given Arch; 10 chat the fourth 
1 | Term - 8 


can 55 ＋* more than a ſmall Part of the whole Sector. e 
lf ſtand for 57, 2957793, Cc. Degrees, (or the Number of Corel. 3 
Vegrees contained in an Angle ſubtended by an Arch of the ſame 
Length with the Radius of the Circle) and M be the Number of 
£4 Degrees i in an Angle which is to 4 right Angles, as the Area | he SP to 


-y”, with the Sum of all the following Terms of the Series 


\ 


1 the Area of the whole Circle; chen will M be = 72 * * = 


1 — A. 11 — 1. 5 Ry 
F PD X 1 85 —＋ nearly. 5 


M 
"7 For X 125 2 will. appear by the Conſtrudtion to wy ©. equi 6 to . 
Vector N 8 oy __ KY 
ff S be greater than CP, then take an Area H oqul to CASE II. 


| LE a | 
: the Sum of the Terms in the following Series : it : + * 15 "0 


x7 [TER Jus, 5 e. 7 25 1 Be. and : 


"1 the Area + n x H, will be the Sector, as before. 
For the Point 8 being on the contrary Side of the Centre to what 
it was before, it will eaſily appear, that the Change of o+ fi into —f, 
Wy muſt reduce one Caſe to the other, without — other Proof, 


Hence, if the Number 2 be taken equal t to. vV * or in this c 


74 Caſe fr then the Series for the Sector win want * Neben Term, 
5 as in the former it wanted the Third, 0 
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Prop. II. 


n 2 Kepler 5 all 


deſcribed by a Line from the Centre of the Orbit, and revolving with 
the Planet from the Line of Apfidesz in like manner as the Mean 


Anomaly is a fictitious Angle, analogous to the Area deſcribed by 
A Line from the Focus, 


' Otherwiſe, if C be the Cine; 8 the ' Focus oy an + Elliptic 'Orbi 


_ deſcribed on the tranſverſe Axis AP, and the Area NSP in the 


Circle be taken in Proportion to the whole, as the Area deſcribed in 


the Ellipfis about the Focus, to the whole: Then is the Arch of the 


Circle P N, or the Fg NCP, that which Kepler calls the 2 1585 


Eccentri. 


This Angle may be meaſured either from the Apbelion, or from 


the Peribelion; in the er Fropoſition it is * to be taken 
| from the Peribelion. | | 


The mean Aninialy of a Comet or Planet revolving in à given Elin 


Orbit being given; to find the ANOMALIA ECCENTRI, 


The "Salockn* of this Problem requires two en 1 — 7 i 1 ſp 


firſt and principal one ſerves to make a Beginning for a further Approxi- 


mation, and the other is for the Progreſſion 1 in approximating nearer W 


and nearer ad libitum. 
I. The Rule for the firſt Aſumption : Let t, f, and Þ , ſtand as before, 


The Angle called by Kepler the Anomalia Bae, 48 flanlbn 
Angle in the Elliptic Orbit of a Planet, being analogous to the Are 


for the Semi-tranſverſe Axis of the Ellipfis, the Scrai-diftance of the Rl 


Foci, and the Peribelian Diſtance ; then taking the Nene: 1 3552 
e 1 0 ter © ſtand for — 


22 


1 . I: we, 


22 


eee eee for! 7); ); which conſtant Number . once i 
111 — 11 7 1 


computed for the given Orbit, will ſerve to find the Angle require 


nearly by the following Rule. 


Let & be the Number of Degrees in the Angle of mean Anomay 


to the given Time, reckoned from or to the Peribelion ; and ſuppoſing 


17 as Pz to ſtand for 5742957» Se. Degrees; take the Number 


ee e 


F- | 
Aale ＋ N. . PW f then the Matcple Angle US. 4 will be 


— 


nearly . to ja Anowalia Eccntri. . n 
The Truth of which will appear from the Reſolution of the ie Cube 


" en in the laſt Wee to the precreng W naman os if 
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If the Quadrople 0 of the Quantiey K - be many tires greater or many Corel 1. 


N times leſs than Unity; or, which amounts to the ſame, if the mean 
mM Anomaly M,. be many times leſs, or many times greater, than the 


6 Angle denoted by the given Quantity wy RV P Git er the N * 


P which two Caſes moſt frequently happens in Orbits of very large 
W £ccentricity) then the Theorem will be reduced to a mp Form 15 

W ncar enough for Uſe. | | | = 
i * M be many times leſs than - 15 2 RY: , then the Angle 4 4 may 1. 15 1 
1 be taken for chat whoſe sine is XR 


If M be many times * than — 7 K / P, then let 4 be the cas II, 


1 Angle whoſe Sine i is N — 7 and the Malipl Angle 1x A, accord: : 


| Ing to it's Caſe, will be nearly equal to the Angle required. 
in Orbits of very large Eccentricity, the Perihelian Diſtance. pi is Coro, 2. 
4 19 times = than 1 Semi-d diſtance of the Foci . pod and the Number 


a=v 5 HE 25 ＋ 7 is always nearly equal toVIO 10 or x to che Integer | 


3. cither of which 255 be uſed „or! it without any material Error i in the 
E | Orbits of Comets. 


II. The Rule for a further Correftion ad tibitum: 


Let M be the given mean Anomaly, t the Semi-tranſverſe Axis, as 
before; and let B be equal to or nearly equal to the Multiple Angle u 4 
before found, then if A be the mean. Anomaly, and * the Planet's 
= Diſtance from the Gum: com N to the Anomalia Ecceniri B; the 


| 1 Angle Bt taken equal to B += —x M—p, — 1, will appr oach nearer to the 


tre Value of the Angle ſought; and by Repetitions of the fame 
; ene, the eee may be carried on nearer and nearer, 
ibitum. 
This lat Rule being obvious, the Explication of it may be 
omitted at preſent. 
= In this Solution, where the Motion i is reckoned from the Peribilion: Scholium. 
0 Rule is univerſal, and under no Limitation,” but had the Motion 


been taken from the Apbelion, the Problem muſt have been divided 
M 2 | into 


into two Caſes: One is, when the Eccentricity is leſs than 253 the 7 
other is, when it is not leſs, but is either equal to, or more than in 


Part of the Anomalia Eccentri denominated by the Number u, a8 before 


FxaMPLE I. 
For the Orbit 
of Mercury. 


Example, 


limiting Angle —— R/ P, (which in this Orbit is about 74 De 


_ . — 
Po , = 


- | 1 


Ne Solution of Kepler's Problem. 


that Proportion. 3 1 #4 Ld | 
Tf the Vis be not leſs than 2, then the fame Rule will hold, 
as before, only putting the Apbelian Diſtance, ſuppoſe (a) inſtead of 
the Peribelian Diſtance (p), and ſubſtituting —f for f in the Rul: 
for the Number 2. K z ol po : 
If the Eccentricity be Jeſs than , then take the Number u equi 


i, B . e 1 
tov 7 and — x I will be nearly equal to the Sine of the Submultipl 


It is needleſs to obſerve, that the like Rules would obtain in Hyper. 


bolic Orbits, mutatis mutandis, But that which perhaps may not 1 


appear unworthy of being remarked, concerning this ſort of Solution 
from the Cubic Root, is, that although the Rule be altogether im. 
poſſible, upon a total Change of the Figure of the Orbit either into Wl 
Circle, or into a Parabola; yet it will operate ſo much better, add 
ſtand in need of. leſs Correction, according as the Figure advancs 
nearer in it's Change towards either of thoſe two Forms. s | 


That the Uſe of the Method may better appear, it may not be ami ne 
to add a few Example. „„ | 
I have given two for the Orbits of Planets, one the moſt, and the 
other the leaſt Eecentric ; but which are more to ſhew the Extent of 
the Rule, than to recommend the Uſe of it in ſuch Caſes ; for ther: ln 
are many other much better and more expeditious Methods in Orbis 
of ſmall Eccentricity. The other two Examples are adapted to th: nl 
Orbits of two Comets, whoſe Periods have been already diſcovered ne 
by Dr Halley; the one is to ſhew the Uſe of one of the Rules in ti: nal 
firſt Corollary, and the other is to explain the Uſe of the other Rule nas 
If an Unit be put for the Semi-tranſverſe Axis (7), the Eccentricij 
0,20589 will become (7), and the Peribelian Diſtance (p) will be Wl 

o, 9411; wherefore by means of the Number R given as before, ti: ne 
conſtant Numbers for this Orbit will appear to be, 2 = 3,56755 ee 


T, 5887277, p=E T=0,4651319, and hence -=-=0,0085965 = | 
Suppoſe M the mean Anomaly from the Peribelion to be 120“. 00! : 7 1 
o0!!, to which it is required to find the Auomalia Eccontri. = 
Here, ſince the mean Anomaly M is not many times more than tit 
** | 


grees) Recourſe muſt be had to the general Rule in the Propoſition, 3 


* 


De Solution of Kepler's Problem. 85 


The Number N then, which is . 1 M will be = 1, 0104195; 


—_ 


which found gives N/ — Y Fs = 1,0389090 3 and alſo 


Ny N yy F 0,4477126. Wherefore the Sum of 
both (under their proper Signs) viz. 0,591 ch will be che Sine whoſe 
Arch 36, 24195 is the Angle A; the Multiple whereof a1 x A 
1295, 295503, Will be the Angle to be firſt aſſumed for the Anomalia 


Eccentri. 5 1 5 
For a further Correction; this Angle, now called B, whoſe Sine is 


ſuppoſe y, and it's Coſine z, gives, by a known Rule, 7 + 2 * 
1, 1304 for x the Planet's Diſtance from the Sun ; and by another 


known Rule B — 2 


5 y= 120%, 16568 for ; the mean Anomaly to the 


Anomalia Eccentri | B. TY Wherefore the | correct Angle B = B ＋ — 


x M — . will be 1299%,14846= 1299. o8!. 34% 5, erring, as will ap- 
pear from a further Correction, about i of a Second. OY 
This Angle being thus determined, will give by the common Me- 
| thods 137%. 48!. 33!'/ , for the true Anomaly or Angle at the Sun: 
The Sine of the true Anomaly being in Proportion to the Sine of the 4- 
nomalia Ecceniri, as the-Semi-conjugate Axis to the Planet's Diſtance 
from the Sun. So that the Equation of the Center in this Example 
n 17. LR SB Bo Eon 
Suppoſing, as before, the mean Diſtance. ? to be Unity, and the gr 
Eccentricity F to be o, oo698 55; the conſtant Numbers for this Orbit f7. 
will be, p = 2 9930119 4 3 6,4116 11 => 1,8662134 ; P = Por the Orbit 
3 | | \ e | 2np of Venus. 
0, 15512173 „NR = 0,0127571 3 and the limiting Angle 


þ TH | 3+ 
RVP, will appear to be about 303 Degrees. | 
Let M be 1209. oo!. oo, as in the former Example. Then, Example. 

ſince the mean Anomaly is, in this Caſe, not many times leſs than the 

limiting Angle, the general Rule muſt be uſed as before; according 

to which the Number N will appear to be 1, 152585; the Sine of 4 

will be 0,3217917 ; the Angle A, 189,72132 3 and the Multiple 
** A, or Angle B; for the firſt Aſſumption of the Anomalia Ercen- 

tri will de WW p abr Dre 55g) 


the elution of Kepler $ Problem. - 


/ 
B = I ous or 1200. 210 440 fer, TE the Anemalia "Handy 
correct; the Error of which will Ppesr, upon Examination, to be but 
a ſmall Part of a Second. 
In this Example the true Anomaly i is 1209, 411 25/1; and con- 
= ſequently the Equation of the Center no more than 410. 25 N. 
Exaurrz To know the mean Anomaly of this Comet to any given Time, it is 
III. 48 to be premiſed, that it was at the Peribelion in the Vear 1682, on the 
2 me, 4th Day of September, at 21 Ho. 22 Min. equated, Time to the Meri- 
»* 1682, Qian of Greenwich, and makes it's Revolution about the Jun, as Dr 
| Halley has diſcovered, in 753 Years, 
The Peribeliay Diſtance p is, according to his Determination, 
0,032608 5 Parts of the mean Diſtance 2. So that the conſtant. Num- 
bers for the Orbit will be, lil 1 7 = „2054 


5 — o, 0669867; and the limiting Auge 35 55 


about 19 Minutes or; of a Degree. 


In the Orbits of Comets, the Rule for the fiſt Affomprion « of the 
Anomalia Eccentri is generally ſufficient without Correction. 


Thus, 5 the mean Anomaly M to be o, 72706, (as it was at 


the Time of an Obſervation made at Greenwich on the goth of Auguf 


1682, at 7h 42). Eq. T.) then the general Rule (which muſt be =. 


uſed, fince the Angle of mean Anomaly is not above 4 or 5 Times lels 


than the limiting Angle) will give » x A or B=29. 12/. 487, 


erring about # of a Second from the true Anomalia Eccentri. = 
But in theſe Orbits the Rules in the firſt Corollary to the ſecond Pro- 
poſition moſt frequently take Place, eſpecially the laft ; and the Cal- 


culation may alſo be further abbreviated, by putting INE ſquare Root ot. 


10, or the Integer 3, for the Number 7. 
Example. Suppoſe the mean Anomaly to be 09,006522, of 230 „4792: Here, 


ſince M is 50 Times leſs than the limiting Angle, the Rule in the firſt 


Caſe of the _ Corollary may be uſed; that i by to fake the Sine of the 


| x M 
Angle f = ==> 1 pxR 
Wherefore, if the Number 2 be py for u, the Sud of A, which 
1 M 


LY 7 
be 4 45 00 // o; and the multiple Angle 1 * A to be aſſumed for the 
Anomalia Eccentri will be 12/, 00! 1,03 . the Error of which mh be 
found to be about of a Second. 
Exaxiyle - This Comet, actording to Dr Halley, performs it's Period in 575 


IV. Tears; and was in it's | Peribelion on che 7th of December 1680, at 


For the Orbit 23 


This Angle B will give, by the Method before explained, the Angle | 


* vill be 


=> R » vill be = 0,001 16367 ; and conſequently the Angle Awill 


* F A a 
a \ 
A 1 : 


23 Hours og Eq. T. at Londan; the Perhelian Diſtance p is 9 ck gr 
0,0000893oTr, in Parts of the mean Diſtance 7 ; Wherefore ſuppoſing 2 8 
the Number » ta be to; the conſtant Numbers for the Orbit will _ 
be T = o, 2000161; Þ o, ooo 17862, and the limiting Angle 
7 Ry P will be about 4 of a Second. 

Suppoſe the mean Anomaly to be 30, 31!1,4478 or o, og8 73541, (as Exanph. 
it was at the Time of the firſt Obſervation made on it in Saxony, on 1 
November the 3d, at 1 6b. 47 q. T. at London.) here, ſince the 
mean Anomaly is many times greater than g; of a Second, the Rule in 
the ſecond Caſe of the firſt Coro/lary may be uſed; that is, by taking 


ß OLE 


4 3 


But the Number MN or V — is = 0,05794134 3 and N will be 


: : . - 21 — 1 - > +1007 het hp . Gee — — — — 
4 a+ - . Wo Y — — 8 CAS IR RS 3 T 
— = . * - = ws —— — = — 2 2 
3 — . =, A. ** * 7 * 2 - 


| 
\ 
1 
5 
i 
5 


AS 109. 261. 530, oz, will be the Angle to be firſt aſſumed 
for the Anomalia Ecceniri; the Error of which will be found to be 
= Tels than a s i iS ts | 


Sine whoſe Arch 3, 30397 is the Angle A; and the multiple Angle 


„ then a Mathematical Quantity, and that for which any Sym- 
f 1s Put, to be nothing elſe but Number with Regard to ſome Mea- 
ure which. is conſidered as one. For we cannot know preciſely and 

| * : deter- 


_—_ 
— 


= The Solution if Kepler Problem: 


determinately, that is, mathematically, how miich any thing is, but by 
means of Number. The Notion of continued Quantity, without re. 
gard to any Meaſure, is indiſtin& and confuſed ; and although ſome 
| Species of ſuch Quantity, conſidered 2 may be deſcribed by 
| Motion, as Lines by Points, and Surfaces by Lines, and ſo on; yet 
the Magnitudes or Mathematical Quantities are not made by that Mo- 
- tion, but by numbering according to a Meaſure, 

Accordingly, all the ſeveral Notations that are found neceſſary to 
expreſs the Formations of Quantities, do refer to ſome Office or Pro- 
perty of Number or Meaſure; but none can be N to ſignify 
continued Quantity as ſuch, 

Thus ſome Notations are found requiſite to expreſs Number i in it's 
ordinal Capacity or the Numerus Numerans, as when one follows or 
precedes another, in the firſt, ſecond, or third Place from that upon 


which it depends; as the Quaotities x, x, *, x, x, referring to the 
principal one x. 

So, in many Caſes, a Notation is found neceſſary to be given to a 
Meaſure as a Meaſure ;z as for Inſtance, Sir J. Newton's Symbol for a 


Fluxion x ; for this ſtands for a Meaſure of ſome Kind, and according- 
ly he uſually puts an Unit for it, if it be the principal one upon which 
the reſt depend. . 

So ſome Notations are expreſsly to ſhew a Number in the form of its 
Compoſition, as the Index to the Geometrical Power xn denoting the 
Number of equal Factors which go to the Compoſition of it, or what 
is analogous to ſuch. 

But that there 1s no Symbol or Notation but what refers to diſcreet 
Quantity, is manifeſt from the Operations, w which are all Arithme- 
mm: 

And hence it is, there are ſo many Species of Mathernatical Quar- 
tity as there are Forms of compoſite Numbers, or Ways in the Com- 
poſition of them; among which there are two more eminent for their 
Simplicity and Univerfaſity than the reſt: One is the Geometrical 
Power formed from a conſtant Root; and the other, though well 
known, yet wanting a Name as well as a Notation, may be 
called the Arithmetical Power; or the Power of a Root uniformly in- 
creaſing or diminiſhing, and is that whoſe Notation is deſigned in 
| Page 78 : The one is only for the Form of the Quantity itſelf, the 
| Other is for the Conſtitution of it from it's Elements. 2 
Now from the Properties of either of theſe it would be eaſy to ben 
1 hau the Quadratures of ſimple Figures are deducible from the Ares 
| of their limiting Polygons. I ſhall juſt point out the Method from the 
| Alrithmetical Power, as being the ſhorteſt and readieſt at Hand. 


Let z, 2, z, &c. or 2, 85 2, &c. be Quantities in ae 


e diminiſhing - or increaſing we the common” DF 
| ren 


. s 57 * 7 
a ö * 


* : : 
. > , >" A. 4 , a av, F , 5 2 
4 a 1 
an 2 — 
L 5 * | ; 
g . , - 1 hh 
k 4 1 N 4 4 9, 
4 * 7 © . 5 2 : * 
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| rence 2, and let, as before explained, z y ſignify the Arithmetical Power 


— 


of z, denominated by the potential Index n, namely, zx 2x 2, &c. 


3 | whoſe firſt Root is Z and lat 2 - 1 — IXZ; which being ſuppoled, 


A the Element of the Arithmetical. Power will be 2 2 that is, the 


inferior Power of the next Root in Order. For the firſt Arithmetical 


* 
2 * 2 2 | 

— — ' — — 5 ; 1 
( 4 8983316 


, 


5 Power 2 is = z. 2 7 4 and the next 2 is = X — m - wherefore | 
W the Difference will be as is explained, e. 


And conſequently, ſince the Sum of theſe Elements or Differences, 


W taken in order from the firſt to the laſt, do make up the Quantity ac- - 


W cording to it's termini; hence, if 2 be the Abſciſs of a curvilinear 


* . 


= Product made from the Multiplication of the two Indices, and the next 


Figure whoſe Ordinate y is equal to mz „ a Demonſtratiqn might 
1 | g 5 LE HIDBEF pw * wb e Ts 1 | ae de FOO > + 1 4 m : 
eaſily be made that [the Form of the Quantity for] the Area will be 2 


chat is, the ſame Multiple of the next ſuperior Power of 2 divided by 
che Index of that Power. i F 


For ſince the Arithmetical Powers do both unite and become the 


= fame with the Geometrical Power, when the differential Index z is ſu 
W poſed to be nothing; the Magnitude of the Geometrical Figure will be 
implied from the Magnitudes of the two Polygons made up of Rectangles, 
one from the increaſing Arithmetical Power, the other from the di- 
mwiniſhing, although it be true, that the Elements of the Polygons can- 


W not be ſummed up, when z, the Meaſure of the Abſciſs 2, is ſuppoſed 


W to be nothing. 


In like manner, in any. other Caſe where-2 and æ are two Abſciſſes 


_ whoſe Difference as a Meaſure is 23; and y, y the two Ordinates the 
= Magnitude of the Figure will be implied by the Magnitudes of the two 
yz Polygons which are made from the Sum of the inſcribing and circumſcrib- 


W ing Elements 2 y and = y, although the Figure itſelf is not to be reſolved 
= 0 any ſuch primogenial rectangular Elements. : 


And thus, I think, the Symbol 2, conſidered, as a component Part | 


of the Rectangle 2 Y, may bear a plain Interpretation; biz. that it is 


the Meaſure according to which the Quantity z is meaſured; nor can 1 


ſee that any other Inte 1 wick 
ner Interpretation need to be put upon a Symbol, which 
like a Meaſure, is uſed only to make other things known, but is of 
itſelf tor nothing bick Mak” ©. nt PF qt.c0 


/ ig And 


* 44 
— 2 
9 £ 
7 — 


9% Of the Figuge of ſuch Planiets as revolve about un Axis, &c. 
And what is' ſaid of the Elements of the firſt Reſolution, is eaſily 
applied to thoſe of a ſecond or third, and ſo on; the laſt may always 
be conſidered as the Meaſure of the former and indiviſible, although, 
in reſpect of the following, it be taken as the Part according to which 


the Meaſure was made, and therefore diviſibbu. 
An Inquiry IX. Notwithſtanding that Part of Sir J. Newton's Mathematical Prin. 


Fee 4 ciples of Natural Philoſophy, where he treats of the Figure of the Earth 
igure of ſuch ig delivered with the uſual Skill and Accuracy of that great Author; 


Planets as re- 


vol ve about an yet I thought ſomething farther might be done in this Matter, and that ; 


Axis, ſuppoſing new Inquiries may be propoſed, which are of no ſmalt Importance, 
the Peri cn, and which poſſibly he overlooked, through the Abundance of thoſe fine 


tinually to Wo ; f 
aeg Fe „e Diſcoveries he was in Purſuit of. 


.. 


Centre towards ” What at frſt ſeemed to me worth examining, when 1 applyed myſelf 


the Surface; by to this Subject, was to know why Sir Jaac aſſumed the Conical Ellipfi 


Cee for the Figure of the Earth, when he was to determine it's Axis? For 


F. R. $. and he does not acquaint us why he did it, neither can we perceive how he 


Member of the had fatisfied himſelf in this Particular: And unleſs we know this, 
Royal Acad. I think we cannot entirely acquieſce in his Determinations of the Axes 
Farb. Tran of the Planets. It ſeems as if he might have taken any other oval 
Ined from the Curve, as well as the Conical Ellipſis of Apollonius, and then he would 
French by the have come to other Concluſions. about thoſe Axeetttees. 
Rev. John I began then with convincing myſelf by Calculation, that the Me. 
Go a, ridian of the Earth, and of the other Planets, is a Curve very nearl 
Cantab. an? Approaching to an Ellipſis; ſo. that no fenſible, Error could - enſue by 
F. R S. No. ſuppoſing it really ſuch. I communicated my Demonſtration of this 
449- p. 277- to the Royal Society, at the Beginning of the laſt Lear; and I have 
_— Se * fince been informed, that Mr Stirling“, had inſerted a Diſcourſe in the 
Lab Philoſophical Tranſactions, wherein he had found the ſame thing before 
me, but without giving his Demonſtration, When I ſent that Paper 
to London, I was in Lapland, within the frigid Zone, where I could 
have no Recourſe to Mr Sirling's Diſcourſe, ſo that I could not take 
any Naticedf it, 5, „„ oo Cn 
The Elliptical Form of the Meridian being once proved, I no longer 
found any thing in Sir J. Newton, about the Figure of the Earth, which 
could create any new Difficulty 3 and I ſhould have thought this Que- 
ſtion ſufficiently diſcuſſed, if the Obſervations made under the ArEtick 
Circle had not prevailed on us to believe, that the Shape of the Earth 
was ſtill flatter than that of Sir 7/aac's Spheriod 3 and. if he himſelf had 
not pointed at the Cauſes, which might make Jupiter not quite ſo fat 
as by his Theory, and the Earth ſomething mormee. 


y & 
1 


— 


As to Jupiter, he ſays F, that it's Equator 
than the reſt of it's Body, becauſe it's Moiſture is more dried up by 
the Heat of the Sun, But as to the Earth, he ſuſpects it's Flatnel 
to be a ſmall matter greater than what ariſes by his Calculation. I 


„See Chap. VII. of this Volume, f Princip. Math, Edit. 3. Pp. 416. 
LT, vl 75 | L FLEA Inſanyar 


confiſts of denſer Parts 
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0 Yb Kind if . ſack. Planets. 41 ES abou uf an in Ari \*@. ' 9% 
; inſinuates, that it may poſſibly be more denſe en the Center than ; 
cat the Superficies*. I am ſomething ſurprized that Sir Jaa ſhould 
mmagine, that the Sun's Heat can be fo great at Jupi lers Equator, | 

W cn it has no ſuch Effect at that of the Earth; and that he does nôt 

aſcribe each to a like Cauſe, by ſuppoſing alſo, that Jupiler may be 


of a different Denſity at the Center from that at the Superficies. 


But whatever Reaſon he, might have for introducing twg different 
cCauſes, I give the Preferefice to the Hypotheſis Which ſuppoſes un- 
cequal Denſities at the Center and at the Circumference, I have in- 
W quired, by the Aſſiſtance of this Theory, what would be the Figure of 


che Earth, and of the other Planets which revolve about an Axe, on 
GSoppoſition that they are compoſed of ſimilar Strata, or Layers, at 
W the Surface; but that their variable Denſity, from the Center towards 
W the Circumference," may be nee by any A Sebraical Equation 
= whatſoever. 


And though my Hypotheſis ſhould not be nforaxible to the Laws 
of Nature, or even though it ſhould be of no real Uſe (which would 
be the Caſe, if the Obſervations made by the Mathematicians now in 
Peru, compared with ours. in the North, ſhould require that Pro- 
portion of the Axes, which is derived from Sir Jaac's Spheroid 3) I 
thought however that Geometricians would be pleaſed with the Specu- a 
lations contained in this Paper, as being, i bol dzulefih, yet curious 
Problems at leaſt, 4 NL 


To find the Attratim which a FOES, Spheroid B N E be, ar 1. 
fering but very little from a Spbere, exerls upon 4  Corpuſele placed In which are 


at A in the Avis of Revolution, und the 
| | | Laws of Ai. 


I. We may conceive the Space 8 NEE DM, included between ende ” 


the Spherbid and the Sphere, I be divided into an infinite Number on Bodies at 
of Sections perpendicular to the Axe A C B. Suppoſing then that every © Pifance, & 
one of the Particles, which are contained in one of theſe Elements or © ? 727 
Moments N m M, exerts the fame Quantity of Attraction upon the 07 ** 72 


Body at A, which pay, be ſuppoſed becauſe of the Smallneſs of NM; rent Degrees of 


* Denſity. 
we ſhall have c 1 PM „ P pP * XN for the Attraction of Fig. Fra 


any one of thoſe Elements; putting c for the Ratio of the cm- 
ference to the Radius, and a for the pou: Ratio of MN to PM, 
that is, of D E to CD. 

Now if we make C A S e, CB=r,- AM Z; and for PM, 
A P, Pp, if we ſubſtitute their Values expreſſed by z, and then ſeek 5 


the F luent of the foregoing Quantity; we ſhall have. 55 TE, e 


See Sect. xxl 


N 2 — 


— * 


of the Figu re io fic Planet as s revolve about an Aris * 


— 427 for the Value of the whole Arcrftion "of 8 Solid ge⸗ 
nerated by the Revolotzon of B D 5 E B: T 0 which IÞ we add 
277% 27'c  4cr) > 
777 the Attraction of the sphere, we ſhall have 77 3ee * 70 — = | | 


= 1 wo ks the required Artraftion of the Fn: upon the Wl « 
Ee En 


Suppoſing . now the Spheroid B e 5 , 10 be no ls of a els * 
Malter, but to be compoſed of an infinite Number of Elliptical Sul 1 
all ſimilar to B E B, the Denſities of which are repreſented by the Or- 
dinates K T of any Curve whatever V T, of which we have the ni 
Equation between C K and K T; the Altraction is required which 
this Spberoid exerts upon a Corpuſcie Placed at the Pole B. E | 


II. Making B C =, c K r, by the foregoing Propoſition, we 


2 4 4 4 car 1 
ould have $5 3 I "gee em 5 for the Attraction of = :. 
the Spheroid K L. K, if it conſiſted of homogeneous Matter ; and the yy 
| a 
2 r cartr 
Fluxion of this Quantity rer 45 A . 7 7 would | = 
be the Element or Moment 8 4 Orb K LK £1k. But Pope the 
Denſity is variable, we muſt multiply this Value of the Attraction of 
the Orb by K T, and the Fluent of this Quantity will be the Value 
of the A890 'of the Spheroid K L K. C 
As to the Value of K T, which expreſſes the Denſity of the Stra- | C 
tum or Bed K LK IE, we ſhall take only fr * + g hs becauſe we I 
ſhall ſee afterwards, that a Value more compounded, at 7 rt gr“, 
hr* +ir* , Ce. which by the Property of Series may expreſs 18 
all Curves, would not produce any Variety in the Calculation. 1 
Therefore multiplying the foregoing Equation by fr#* gr, 3 
| WC 
Is 2 E 4 s . 
We ſhall have * | — 42 * | cip 
Kn * 
ee A TM TOE 
2 C X 2 & X r | | C 
as eee e for the "Quaitity | we 


8 ee * T e*x5+9 
of Attraction of the Spheroid K L K, exerted: upon a Corpuſcle 
placed at B. 

e 3 


—— 


05 Of the Pier of Ab n ar revoke about a an 4 *. 


en 


wh 2 wet tity 
III. In this Value making r=6,1 we : fall have 46 
| | 8 
I +2, LL 1+9 1+9 
4 8 fe E Bege . 


4 55 1 3757 
W expreſs the Force of Attraction of the Spheroid B E b, crerted upon 
= : Corpuſcle placed at the Pole B. 


Corpuſcle being placed | in ; any Point N of the Surface of the foregoing Tnn0n2m, 


Spberoid B E & e, I ſay it will undergo the ſame Altraction from this: 
Spheroid, as if it were placed at the Pale N of a ſecond Spheroid re- 
volving about the Axe N O, the ſecond Axe being the Radius of a 
Circle equal in Superficies to the  Ellipfs F G; ſuppoſing this ſecond 


Spheraid NG OF, 10 be compoſed of the Strata M m Q, whoſe Den-- Fig $7. 5 


fities are the ſame as 1985 of the Strata K 4 L. 2 * of the if 
Spheroid. | 


IV. In the Diſcourſe 98 1 eee to the Royal Society », is 
being then at Torneo, printed in the Philoſophical Tranſactions, I have 
= demonſtrated this Propoſition as to a homogeneous e and the 


] ſame Reaſoning will obtain in this Caſe alſo. 


. | To fnd the Attraftion which the Spheroid Bebe exerls upon a Corpuſel Pros, TIE: - 
| Fi 5 hog 


placed at a Point N of the Snperficres: 


Ne We will make, as above, BC =e, gr and alſo 
Seen, and half the Conjugate Diameter of CN will be 


i c 3 Serena ex; whence the Radius of a Circle, equal in Su- 
perficies to the Ellipſis F G, will be a mean Proportional between CE 


1 Nh 
uad CG, that is 10 ſay, e + ia "RF e A Therefore the Spheroid 


BE cxerts the fame RE Brom at N, as would be exerted at- the 


| | Pole of a Spheroid NG OF, (Fig. 37.) of which the principal Axis 
would be NOS ze T 2 ea, and he ſecond would be to the Prin- 


1 cipal as 1 @ — or A to 1. 


Therefore i in the Expreſion of the Attraftion at the Pole, (Art. HL), 


2x we mult ſubſtirur ons e A \ inſtead of Q and 4 — — A inſtead of & 


hs See Chap. vil of this Volume. 
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5 94 FE Of the "Figure if fuck. Planets a as. rexolve a; an PER is 
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5 But if F and g muſt no longer be the ſame; for we may eaſily per- 
ceive by the foregoing Theorem, that the Denſity muſt be the ſame 


»in this Speroid NG G F, at the Diſtance r Ex from the Center, 


as it is in the Spheroid BE b e at the Diſtance 1. Therefore 
e «(= ref muſt be put inſtead of feb 3 


2 | „ 1 * 1 
Thus we ſhall have i 4 = , 22 — 
3+2 | Tx 3 To 8 


% TL Ack RN ; tx 


294 22 — 2 g 


3 FP . FEES 0 i 


be. Actration wo a. Spheroid BEI. 
N. 25 F7 n 
at 


e eee i | tw N 4. 1 


to this e ei PN7- TR07 OOO SL nf 
5 a Ss TIT. 
eget Ie ma <3 
5 which expreſſes the Attraction of the Equator, oh 
„ | 
VII. If we would have the Attraction at any Point M within the 
Spheroid, in the Expreſſion of the Attraction at N, we. muſt put 
inſtead of e. The Proof of this is plain from the ſame. Reaſons that 
Sir I. Newton makes uſe of *, to ſhew that the Attraction of an el- 
liptic Orb, at a Point within it, is none at all. 


oh, 8 


ens iy, £8 8 Hr be a Circle abet Center is Y ; ie required to fud th 
Fig. 33. ' Attra#tion which this Circle exerts upon a Corpuſcle at N, according 
„„ 10 the Direction HY; fuppofing the Point H, which anſwers per- 


„ pendicularly below the Point N, 10 be 7 a 1 YN mall _ "nw 4 24 


the Point V. 10 


VIII. Let there be drawn 11 H 1 to the Diameter 
RY r, and let the Space RI mr be transferred to H Z. T hen the 
Space 2 Ir will be the only Part of R nr v. which will attract 
* Body N according WF. 


Princip. Math, Lib. I. Prop. 91. Corol. 3: To 


It 


of the Figure of. ich FO WP 8 


To find the Attraction of this little Space, we will ſuppoſe it to be 
| divided into the Elements T #5 S, the Attractions of which, according 


Narr * QT 


tO HY, will be n wy "NT 575 3 the Fluent of 
: | which A is the. Attraftion of T Z 78, v being to 
. NT — 
IH Rx 2 H Y 


FT U Y. In which if we put Il” for H ow we thall have THT 


2 1 
or = LF. 25 X, for the AttraRtion required, 


IX. It is eaſy to perceive, that if, inſtead of a Cirde, the 2 80 | 
RI were an Ellipſis, or any other Curve whoſe' Axes were but very 
little different from one another, the foregoing Solution would be ſtill J 
the lame. | 


; To fnd the Attraftion GS: an Elliptical Spberoid K I 'Y exerts upon a pn os. V. 
= Corpuſcle placed without, 115 Surface at N according to the e, Fig. 390 
CX perpendicular to C N. fo Ha 3 


X. To perform this, we will begin by 5 — hay the Diameter on „„ 
which biſects the Lines Ry perpangiouiar to CN; and the Ratio of 
CH to HX fhall be called z. Then eſteeming the Ellipſis Ry as a 


Circle, (ſee the foregoing, Article) we ſhall have by the Problem afore- - 


going hrs _ 3 . for it's Attraction, according to H Y; which 


being multiplyed by the Fluxion of MH, the Fluent of this will be the. | 
Attraction of the Segment of the Spheroid RM r. 
This e n made, and N m being ſubſtituted for N R, 


5 75 for the Attraction of the Spheroid in N, a accord- ; 
ing to the Direction 0 * 


we ſhall have 


1 


To nd the Atraftion of a Copies N, . to c ; 1 an Pros. VI.! 
Ellipſeid B NE b e, compoſed. of 12 the. Denſe of « which are 
defined 9 be ee BI A e 55 


79 


- i 4 [44 


XI. Take the Fluxion of 155 Quantity 22.7" 75 — which agreed the 
Attraction of che homogeneous Ellipſoid K * k, and you will have - 


ene 7 


— for the Artradtion of a an infinitely little Elliptic Orb; which 
e being 


% 


0 th Fi pare G Jak flu vide abit an Art, mY 


1 1 . l 
King abel by the beat D, gives 7 ab 


{ * 


54 TTY 


; 2 
the Fluent of which 2efwr 0 : 2 PAY: — is the Attraction of 


5 FHN ae os 24 21h 
the Splierold K Lk, according to CX. Therefore the total Attraftion —_ 
of the Spheroid B N E þ e upon the Cotpuſcle N, according to the Di- 


2cfne A 15 2c gne rig 


| 7) „ e Ss; 
Now if we have AR to the Smallneſs of the Lin Ns, and obſerve 
how little the Angle Ng will differ from a right one, we may perceive 
that the Diameter C N contains the fame Angle with the perpendicular Be 
NX in N, as the Diameter C N with the perpendicular at v; that is to 
ſay, that the Angle N Cy is the fame as the Angle C NX; fo that in. 
CX 
ſtead of » we may take == 


rection 2 X, wil be 


. 
o 


Wherefore the foregoing Expreſſion of the | 


CN 
Attraction of the Ellipſoid BE e, acting according to the Direction 
IT +x CY 
c X upon a Corpuſl placed in N, will be — 1 85 — 


Pros. VII. To on 4 the Drau, of the Attraction of a Corpſe N. towards th 


_ Ellipfoid. 
XII. by the ſecond Problem we ſhall find the Attraction of the 
1+þ | 147 
9 aheroid accordin to CN to be L cf 4 5 ge by ex ung: 
7 a 32 F 3 TO” * 


ing what may be here expunged. Then by taking a fourth propor-. ö 
tional to theſe three Quantities, the firſt of which is the Attraction ac- 6 
N to CN, the ſecond i Is that according to C X, and the in 1s 


e e 
. 

the right line CN; there will ariſe 5ST? 2 ET „CXC. 
1 1 | 2 W . 


* x , 3Fp - 5 


5 A 


_ Of the: Figures if ach. Planets as 1 bout an n Kc. o7- | 


| Whence we ſhall have N1 for the Direction required, of ſhe Attraction 


of the Corpuſcle C. 
XIII. If we ſuppoſe pg o, chat is, if the Sd. be homo- 


; | geneous, WE ſhall have CI= 6-2 CX; which agrees with what Mr 


= 5; ling has feed; in that curious Diſfertation ke has publiſhed | in the 
20 Philoſophical Tranſactions, ut ſupra. Tee: 
XIV. Let us now ſuppoſe, that the foregoing Spheroid B N EZ e, Pane II. 
WW which is ſtill compoſed of Beds or Strata of different Denſities, revolves 7% U 4 *. 
about it's Axis B, and that it is now arrived at it's permanent State. * fad 
W It is plain that the Particles of the Fluid, which are upon it's Surface, 17g the Figure 


W ouſt gravitate according to a Direction perpendicular to the Curvature / Spberoidt, 


BNE; for without this Condition there could be no Z#quilibrium. - ” hich 7 1 755 
We ſhall now inquire, whether the Elliptic Figure we have aſcribed 8 " 
to our Spheroids can have this Property, and to produce this Effect 
= what muſt be the Relation between the Time of Revolution of the 
= Spheriod and the Difference of it's Axes. 

Let us then put & for the centrifugal Force at the Equator, and the 


1 | centrifugal Force at N will be Tx or ere. becauſe 2 PN 
. | Xa=Cx. EEO 

4 By reſolving this centrifugal F orce carding to the en 
8 Fe WR 


9 d CK "MY 14 
N Ry N, we : ſhall have 2@XCE ; mhic __— to => +> 0 


1 +2 | 
18 ANY : — 5 7 £20 found by Prob. v. will give the whole 


WW Force of the Body N, according to the Direction C X, when the 


5 | Spheroid is converted about it's Axis. But becauſe this Body, by virtue 


i of the Attraction according to CN, and the Force according, to CX, 
ought to have a dn Tendeney to the Superficies; we 'ſhall 


8 eee 5 „ 
3 n FE 


1 „ 1+, 
= __ 2/2 CX 2 cge iQ; 
= ＋ — 5 | 7 —— OT 5 | 7 ng IE TN: And hence, becauſe CN 


3 | have this Andy CN.CRX:: 


; , and CE may be aſſumed as the ſame on this Occaſion, it will be 
4 e N 


F 0 I. VIII. Part i. . OM ned: And 


SO. 


5 , . Pt 4 . q J mn 
*. a ; $ A / * 
7 — — . . 
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98 . Of the Figure ef fuch Planets as revolve about an Axis, &c. 
The Spheroid And as in this Value of the centrifugal Force, no Quantity enters 
being fappoſed but what will agree to any Point N; we may therefore conclude, that 
1 when our ſuppoſed elliptical Spheroid performs it's Rotation in a proper 
gravitats per- Time, ſo that the centrifugal Force at the Equator may be as before; 
pendicularly to then the centrifugal Force in any other Place N will be ſuch as it ought 
, * to cauſe Bodies to gravitate in a perpendicular Direction to the 

Surface. * bat | 
The Expreſſion XV. If we now conſider, that E D being taken for the centrifugil 
for the Gravity Force in E, then will MN expreſs the centrifugal Force in N, and 
at any Place on conſequently MI will be ſuch a Part of this Force as acts according 


the Spheroid. 4 ＋ 
Fe, oo | I +p_ e e e of | 
Fig. 40. to NC; we ſhall have . — + *<EL 1 1 : to be ſubtracted 
ee, e 
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from the Attraction at N. Hence 


7 272-0 
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75 Gravity at XVI. In this Value making a, we ſhall. have — / . 
i Equator. | | „„ 3 TH 
4 2 P- 2c fee — 525 ＋7 eg tf D 
 3Þpx3Þtp | 37 g Faxes, 2, 


Gravity at the Equator. 5 iy ys PN 
XVII. If we ſubtract the Value of the Gravity in N from the 
Value of the Attraction or Gravity at the Pole, (Art. III.) we ſhall 


* 


r e Ai: , ee 140 
r K 
, 141 SN CE | 
perceive, that A is proportional to the Square of the Sine of the 
Arc PM, or of the Complement of the Latitude. Whence we map 
therefore conclude, that the Diminution of the Gravity from the 
Pole to the Equator is proportional to the Square of the Cofine of the 
Latitude; or, which is the fame thing, that the Augmentation of Gravi) 
from the Equator to the Pole is as the Square of the Sine of the Latitude, i 
Wt 2 has demonſtrated in his Hypotheſis of a homogenous 
eroid. * hl 240 
XV IIL From the following Calculation it is eaſy to conclude, that 
Sir Jaac's Theorem “, which is this, that the Gravity in any Plate willi 


have 


Prin, Math, Lib, 3. Prop. 20; 15 f 


"by 


— 


1 my IP ? * ed . * 
3 ' , Lf * 
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5 1 a 3 ; 7 = ; / | | „ 5 F ; 2 
ofie Figure of ſuch Planets as revolve about an Ari &. 99 


" 7 ; - FT 
: F 51 


„ reciprocally as the Difance from. the Centre, cannot Obtain, here, For 

ve may ſee by the foregoing Expreſſion, that the Gravity in N cannot 

de to the Gravity in P as 1 to 1 F, except when p=q=0, which _ 
happens only in Sir Jaac's homogeneous Spheroid. - ; 1 


# 


it was for want of conſidering, that this Theorem was demonſtrated 
by Sir Jaac only in the Caſe of his homogeneous Spheroid, that ſeveral 
 Gcometricians have too haſtily concluded, this Theorem might be 
= :pplicd to determine the Ratio of the Earth's Axes, and the Lengths of 
tze Pendulum obſerved in two Places of different Latitudes. Dr Gregory 
zs one of thoſe who have fallen into this Miſtake “, And in the Philo. 
—_ 7/7. + it is concluded, from the Proportion of Gravity at Jamaica 
to that at London, that the Diameter of the Equator muſt exceed the 
= Farth's Axis by 3;th Part, which Computation was founded on this 
= :oth Prop. Lib. III. of Sir Jaac's Principia, which is true only of 
—_ tl SShcc / nee, 9 5 
XIX. Let us now ſuppoſe, that the centrifugal Force at the Equator D Manner of 
is known by obſervation, as alſo within the Earth, Cc. and that it is a Ve the Axes | 
55 1 + 40 5 „ of the Spberoid, 
certain Part _ of the Gravity; by Articles XIV, and XVI, we ſhall ” foray wa 7 
| „ %%% TO up 5 15 he trata being 
e 20 fe ap=ncfe Fa EEE ae Ou 
aye this Equation: 3 c * „ 1 
2 eg ee e Pi 
2 .  ,  —_—. — — — From 
fei gfx gt? er 
hence it will be eaſy to derive the Value of a, becauſe 7, g, P, 9, will 
be given, from the Hyporheſis that will be choſen, for the Variation of 
the Denſity in the internal Parts of the Spheroid. 1 
XX. And if on the contrary à be given, that is, if we know by 
Obſervation the Ratio of the Axes of the Planet concerned; then by the 
foregoing Equation we may perceive, whether we have aſſumed an 
agreeable Hypotheſis for the Variation of the Denſities : But we cannot 
preciſely determine what this Hypotheſis muſt be, becauſe there is but 
one Equation, in which 4 indeterminate Quantities 7, g, P, g, are in- 
volved. And indeed there might be many more than 4 indeterminate 
Quantities, if we ſhould, aſſume more than two Terms in the general 
Equation of the Denſities D = /r? +gr!+br,, &c.. 5 


XXI. In order to apply the foregoing Theory to the Earth, it might 
ſeem at firſt Sight, that by the Aſſiſtance of Obſervations made for 
meafuring the Length of the Pendulum, we might have other Equations, 
which with the foregoing Equation A, would determine the Cotfficients 
and Exponents. now mentioned ; but we ſhall ſoon ſee the Impoſſibility 


* Elem: Aſtron. Lib. 3. Seck. 8, Prop. is; See Chap. II]. of this Vol. | 
"7" ; " ; O 2 1 of | 


9 


Of the Figure of ſuch Planets as revolve about an Axis, &c. 
of this upon two Accounts: Firſt, There need be only two-Obſeryz. 
tions, as to what concerns the Length of the Pendulum. For becauſe 
by Art. XVII. the Augmentation of the Gravity from the Equator to 
the Pole is proportional to the Square of the Sine of the Latitude, two 
Obſervations as much determine the Problem as an infinite Number can 
do : So that we could have but one other Equation. beſides the foregoing, 
This Equation wilt be % % 6 


2 . 
G e e pn 
3 TDS?  3T? 


. ® 


74285 Tix: 
The firſt Member of this Equation expreſſes. the Gravity. at the 
Equator ſubtracted from that at the Pole, and divided by. that at the 
Equator ;. a Quantity which may be known in Numbers, by deter- 
mining the Length of the Pendulum at two different Latitudes. The 
other Member of the Equation is an Expreſſion of the ſame Quantity, 


as it is deduced by the preceding Calculus. | 
Secondly, This new Equation B cannot be of any Service in deter- 


mining the Coëffcients and Exponents f, g, P, 2, &c. For we. ſhall 


| 4 | 4 a a ** V2 5 
now ſhew, that the foregoing Ratio 2 has ſuch an immediate Con- 
nexion with a, that one of them being determined, the other will 
neceſſarily be ſo too, independently of the Values of 7, 2, P, 4, Ec. 

This may deſerve our Attention, and. the Proof is thus. 5 


XXII. Becauſe the Ratio of the Gravity: to the Centrifugal Force 
is very great, and is expreſſed by m, in the Equation A we may reject 
the third and fourth Terms; by which means the Equation will be 


f FF TN 
And if from this Equation we deduce the Value either of f or g, and 
ſubſtitute it in the Equation B; (having firſt rejected the firſt and 
fourth Terms of the Denominator, as in this Cafe may be done) we 
mall have after the Calculation is made, whatever is the Number of 
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reduced to this, — 
off 3T 


| 'erms.in the Equation of the Denſities, —— = ——— 4, or 

Tie Figure of” Te | 1 | ; 2 4 * 1 7 
the Spheroid n | | F 18 
bei þ - 17 TK 16's FP 1441 * | ; þ $8; & | HY 
e ckung r by putting 288 for n, as has been long Known. It is 
 wity from the . r | Had", | 3 
Equator to the 1 NE F | eaſily 
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Of the Figure of fuch Planets that revolve about an Axts, &c. 


eaſily ſeen from this Equation, that when a is determined, — will 
be ſo too, which was the thing propoſed to be proved. 1 

XXIII. But from this Equation there follows a very ſingular 
W Propoſition, and which, in ſome ſort, is contrary to the Sentiments of 
Sir I. Newton *, that if by Obſervation it ſhall be diſcovered, that the 
Earib is flatter than according to the Spberoid of Sir Iſaac, that is, if the 
Diameter of the Equator exceeds the Axis by more than the gs Part, the 


W Gravity will increaſe leſs from the Equator towards the Pole, than accord-. 


mY 
Pole will be 
known al; 
and ſo vice 
verſa. 


ing to the Table which he has given for his Spberoid; Prop. XX. of the 3d ; 


Book. And on the contrary, if the Spheroid is not fo fat, the Gravity 
ll increaſe more from the Equator towards the Pals. e 


XXIV. *Tis thus that Sir I. Newton expreſſes. himſelf about it, 


= when he relates the Experiments made towards the South, concerning 


F | the Diminution of Gravity, which Experiments make it greater than 
his Theory requires T. He affirms,. that the Earth is denſer towards 


me Centre than at the Superficies, and more depreſſed than his Spheroid 
requires. But by the foregoing. Theory we may eaſily perceive, that if 
the Denſity of the Earth diminiſhes from the Centre towards the Super- 
W ficies, the Dimunition of, Gravity from the Pole towards the Equator 


9 | will be greater than according to Sir Jaac's Table; but at the ſame 
time the Earth will be not ſo much depreſſed as his Spheroid requires, 


inſtead of being more ſo, as he affirms. Yet I would not by any means 


be underſtood to decide againſt. Sir 1aac's Determination, becauſe 1 


cannot be aſſured of his Meaning, when he tells us, that the Denſity of 
de Farth diminiſhes. from the Centre towards the Circumference. He 
does not explain this, and perhaps inſtead of the Earth's being compoſed 
of parallel. Beds or Strata, it's Parts may be conceived to be otherwiſe 
arranged and diſpoſed, fo as that the Propoſition of Sir /aac ſhall be 
WF aQrccable to the Truth, „ VVA 
XXV. As to Dr Gregory, who has attempted to comment upon this 
Paſſage of Sir Jaac, I think T have demonſtrated, that he has commit- 
ed a Paralogiſm. He ſays g that if the Earth is denſer towards the: 


5 the other Parts, the Diminution of Gravity from the Pole towards the 
Equator ſhall be greater than if the whole were of the ſame Denſity ; 
nnd in. this he is right. But he is in the wrong (T'think) immediately 
an he conclude this? It can be only from that Propoſition of Sir Iſaac 


FECT 


Princip. Math. Ed. 3. p. 40 + Et exceſſus Jangitadiels Penduli Parifeenfi pra 


Centre, or if (for Example), it has a Nucleus of greater Weight than 


0 conclude from thence, that the Earth has a greater Flatneſs. Whence 


longitudines Pendulorum ifochronorum in his latitudinibus ober uatas, . ſunt paulo majores guam 


—_ z 2 longitudinum Penduli ſuperius computata. - Et propterea Terra aliguanto altior eft- 
„ 4quatore, quam pro ſuper tore, calculo, & denſior ad centrum quam in fodinis prope ſuper» 
2 | ficiem, l Elem, Aſtron. Lib. 3. F. 8. Prop. 52, Schol. & 6 
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becauſe he gave us the Propoſition but the Page before, as a Method 


for determining the Figure of the Earth. But we are not allowed to 


make uſe of this Propoſition in this Caſe, becauſe it has been ſheyn, 


Art. XVIII. that it can take Place only on the Suppofition of a homo. 
geneous Spheroid, Therefore, &c. MEL oo 


XXVI. It will not be very difficult, without. any Regard. had to the 
foregoing Theory, to find the Ratio of the Axes. of a Spheroid, which 


we may ſuppoſe to have a Nucleus at the Centre, of greater Denſity 8 
than the. reſt of the Planet; and hence we ſhall be eaſily aſſured of 
Dr Gregory's Miſtake, nh hn e 
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of ta Pigure-of fuch P lanets as reuolve about an Avis, &c, 


which informs us, that Gravity is in a reciprotal Ratio of the Diſtances, 
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XXVII. Setting aſide all Attraction of the Parts of Matter, if the E | 


Action of Gravity is directed towards a Centre, and is in the reciproci 
Ratio of the Squares of the Diſtances, the Ratio of the Axes of the 
Spheroid will then be that of 376 to 577 : And the Gravity at the Pole, 
is greater than at the Equator by rth Part, or thereabouts. Which 
may be a Confirmation of what is here advanced, eſpecially to ſuch a 


vill not be at the Pains of going through the foregoing Calculations 
For we may conſider the Spheroid now mentioned, in which Gravity 


acts in a reciprocal Ratio of the Squares of the Diftances, as compoſed 
of Matter of ſuch Rarity, in reſpect of that at the Centre, that the 


Gravity is produced only by the Attraction of the Centre or Nucleus 


XXVIII. In the foregoing Calculations, in order to find the Axe: 


of our Spheroids, and to know whether their Figure makes a ſenſible 


Approach to that of the conical Ellipſis, we have had Recourſe to this 


Principle, that Gravity ought always to act in a Direction perpendicular 


to the Surface. Two Reaſons: have prevailed with us to make uſe of 


this Principle rather than the other, which conſiſts in the Equilibrium 


of the Columns. The firſt is, becauſe the Calculations founded thereon 
are more ſimple. The ſecond is, that conſidering the ſtate of the actui 
Solidity of the Earth, it ſhould ſeem as if this Principle were the-more 
indiſpenſably neceſſary, However, becauſe Sir I. Newton, and al 
the other Philoſophers, , who have treated about the Figure of the 
Earth, have taken it, as it were, at it's firſt Formation, at which Time 


they ſuppoſe it to have been fluid; we ſhall here make the ſame 


Suppoſition, and we ſhall aſſume no other Ratio for that of the two 


Axes, than that of the Spheroid, which reſults from a Coincidepce ol 


theſe two Principles. „„ Lo ns 
We ſhall begin by inquiring what is the entire Weight of an 
Column CN. To do this we 'muſt reſume the Expreſſion of the 


Attraction in any Point M of the Column CN; then multiply it d. 


„Tur, and by the Denſity fr + g rf, and afterwards we muſt $00 
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CN, having Regard: only to the Attraction. 


XXIX. If in this Expreſſion we make A =% we tall have the 
Gravity of the Cblumn at the Pole. 


XXX. And if e make M a, we | mall be the Aggregate of the 5 


Attractions of the Column at the Equator. 


XXXI. Now becauſe the Column C N is in  Equilibris with "YE | 
Column CB; it follows from thence, that if we ſubtract the Weight of the 
Column CB, from the Aggregate of the Attractions of the Column CN, 


the Reſidue muſt be equal to the Sum of the centrifugal Forces of che 
Column CN. Now to endue our Spheroids with this Property, we will 
W the ee of the centrifugal. Force in Ss which we found l 


Art. XIV. which will N 4 

8e 2 DNS Tr X5T2 
for that Part of the centrifugal Force which acts according to CM, 
in any Place M, by expunging the Terms in which ag would be found. 


This Value being ee by 75 and dy the Denſity, will give 
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ol the Column C N, ſtill | expunging thoſe Terms 1 in which either a 
or „ A are found. | 15 
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Column C N, we Gall have the aalen = 
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the greater Simplicity of Calculation. 


Determinatin XXXII. This Equation informs us, that when out of all eln 
of ſuch Sphe- W which wall be ſupplyed by the Equation of the, Denſitie 


roids, as make 


the Principle of D = 277 ff gr 14 br, Se. we ſhall have. taken at Pleaſure all the 

che Egui Coefficients, pa all the Exponents, one only excepted ; if this laſt is 

33 ang ſuch in reſpe& of the others, that it may fulfil the Conditions of the 

that of . foregoing Equation, the Spheroid, being ſuppoſed in a State of Fluidity, 

vity perpendi- will be in Aquilibrio, becauſe it will unite as well the Principle of 3 

cular to thy perpendicular Tendency to the Surfacel, as that of's an . of the 

Yor! OY. ſeveral Columns. 

e XXXIII. Before I conclude this Paper! I ſhall al tim: Re 
flections on the Principles we have now made uſe of, for determining 
the Figure of a Spheroid revolving about it's Axe, 

The firſt Principle which, after Mr Huygens, we have had: Recourſ 


to, and which conſiſts in making Bodies gravitate perpendicular 


201 TJ 
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Of the' Figure of ſuch Planets: as revolve about an Axis, &c. 
co the 5 88 eee ee | 
ever ſo little Water upon the Surface of the Earth, it could not be at 
. Reſt, if it had a Tendency any how inclined to the Surface. 
Thc ſecond Principle made uſe of by Sir 7, Newton, and which 
cConſiſts in an Equilibrium of the Columns C E, CN, CP, could be 
mougght neceſſary (I think) only for theſe two Reaſons: The firſt is 
chat which is uſually aſſigned, that at the firſt Formation of the Earth, 
WT ic was probably in a State of perfect Fluidity ; in which caſe it muſt 
acquire ſuch a Figure, as will reſult from the Equilibrium of the Co- 
lumns, and from the Gravitation acting perpendicularly to the Surface. 
indeed though this Reaſon has a Degree of Plauſibility, yet there are 
many who think it to be of ſmall Force. Perhaps, ſay they, the 
Farth has never been in this fluid Condition. 

The ſecond Reaſon, which I believe will have a greater Weight with 
every Body is this. Conſidering the Earth as it is at preſent, and 


Ocean, which is now upon it's Surface, has any conſiderable Depth, 
and if it's Parts preſerve a Communication with each other, from Re- 
gion to Region, by ſubterraneous Canals ; it can only keep an Equili- 
brium by this Means, becauſe it's Superficies is the ſame as it would 
W have, were the whole a Fluid, j. 88 
= XXXIV. This ſecond Reaſon has ſuggeſted a Reflexion to my Mind, 
concerning the Equipoiſe of the Columns now calculated, Art, XXXI. 
and XXXII. Let us firſt ſuppoſe, that the Earth is our fluid Sphe- 
WT roid, compoſed of Beds of different Denſities; and that afterwards this 
= Fluid hardens into a Solid, ſo that the different Beds or Strata, of 


their Attractions. Then let us ſuppoſe, that the Seas and great Wa- 


of ſome ſubterraneous Canals. As the Waters of the Sea, which unite 
WT with one another, are probably homogeneous, the foregoing Calcula- 
don, wherein we have conſidered the Spheroid as a Fluid, can no lon- 
ger take Place, becauſe we have there ſuppoſed, that the Fluid con- 
WT tained in the Canal B CN is of a Denſity, that varies. from the Center 
to the Circumference, From hence it. ſeems to me, we muſt under- 
kc the Computation of the Equilibrium of the Columns after ano- 
ther Manner, thus 1% ers 


5 | Parts of the Spheroid continuing as above. 7 15 

a XXXV. To do this, we will begin with finding the Gravity of any 
- ſume the Expreſſion of the Attraction in any Point M, Art, VII. 
ben we muſt multiply it by r + ar, which will give 


vor vm. Pati. n ao 


arface, ſeems to me of abſolute Neceſſity. For if there were 


without carrying our Thoughts ſo far back as to it's Formation, if the 


; | which it is made up, are of no other Uſe but to cauſe a Gravity by 


ers about the Earth have a Communication with each other, by means 


We muſt examine whether two Canals, as C N and BC, which are 
| filled with a homogeneous Fluid, will be in AZZquilibrio, all the other 


Column CN, ariſing from Attraction alone. Firſt, then, we muſt re- Fig. 41. 
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XXXVI. If in this Value we pes * So, we hall have the Cn. = 
vity of the Column at the Pole. AE 8 
XXXVII. And if we ſubtract the Gravity of the Colachn at the . 
Pole from the whole Sum of the Attractions of the Column C N, we in 
| 2 on F "nt x 2 E | | | 9 | vi 

(PHE a ns If a 
to the Sum of the centrifughd: Forces of the Colon c N. In IF | = 
that the Columns CB and C N may be in Aquitibrio. 3 th 
But we ſhall find this ops to 4 10 we F OOPS] the 12785 | ; he 
. Do | ; | | t. 
Nee ns Beg e? 18140 1 ich ex its, (Ar. | 5 
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XXXI.) that Part of the centrifugal Fo orce in M. which) ſts accord: 3 
ing to CM. Then e this „ A ry, and Weaning the 9. 


Fluent, we mal have 46fe_ oy +. 45 pg 14 N 2 k the * 

| 93 TR, 77 T 4 
Aggregate of the centrifugal Forces of the Column C N. And this be 1 ſer 
ing the ſame as the foregoing, ſhews, that the Columns. C B and CN rin. 
are in quilibrio, ſuppoſing them to be homogeneous; nor are ve | anc 
here obliged, as in Art. XXXII. Where we conſider them as hetero - een 
geneous, to ſuppoſe the Cotffigicats 1 Ps &c, to have any certain Re. our 
lation among one another.. 1 cls 
XVXXVIII. Perhaps it may be urged, that a foregaing Calculus _ 
agrees only to a Canal, as B C N, which paſſes through the Center; BY 

| and that we ought to prove, in the ſame Manner, that the 9448 He i a 
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Of the Figure of ſuch Planets as revolve abuut an Avis, &c. 
| cluded in any other Canal p q 7; would obſerye an Aguilibrium. But 


” 


* 


ears to me, that this Property; may be derived from the former: 


For it follows from the: foregoing Calculation, that if we might be al- 


85 | lowed to make this Hypothelis, dig. That independently. of the At- 
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nom thence,” that a Maſs of the homogeneous Fluid, which ſhould 
W cur, about the Axis C B, would aſſume the ſame Form as that of our 
heterogeneous Fluids. But if this Spheroid ſhould then put on a fixed 
State, except only ſome Canal p qr, the Water in this Canal would be 
in Aquilibrio z for without this, the Spheroid could not be eſteemed 
as having arrived to it's fixed State. But this Suppoſiton comes to tae 


game as that of our heterogeneous Spheroid, compoſed of elliptical Beds, 
in which ſhould be found a Canal pr of a homogeneous Fluid; pro- 


W vided chat che Space, which this Canal poſfeſſes in the Globe, be not 


of ſo large an Extent, as to change the Law of Attraction. 


The only three Planets, in which we can be aſſured of Gravitation, 


: | and the centrifugal Force, are the Sun, Jupiter and the Earth. As to 
the Sun, the centrifugal Force is there ſo ſmall, in reſpect of it's Gra- 
Wy vity, that his Poles muſt be very little depreſſed, ſo that we cannot 


be ſenfible of it by Obſervation. Then as to Jupiter, Obſervations 
wake him ſomething leſs flat than according to Sir J. Newton; that 


WS i to fay, than if he were compoſed of Matter of an uniform Den- 
W ity. Therefore by the foregoing Theory, he muſt be a little more 


- | denſe towards the Center, than at the Parts near the Superficies. We 
wight make a thouſand Hypotheſes about the Manner of diſtributing 
the Inequality of Denfity, proceeding from the Center towards the 


cCircumference, which would all agree with the Figure obſerved, and 


which are very eaſy to calculate by the Principles here laid down. 

As to what concerns the Earth, I ſhall wait till we receive the Ob- 
 {rvations which muſt have been lately made in Peru; that by compa- 
ring thoſe with what Obſervations we have made under the arctick Circle, 
and with thoſe of Mr Picart in France, we may have the true Diffe- 
= cc of the Earth's Diameters at the Equator and at the Poles. Then 
oer Theory may be applied, to determine whether the Earth is more or 
b denſe at the central Parts than at the Surface, or whether it be 
= -ry-where of an uniform Denſity, as it ought to be, if (without ad- 


mitting very groſs Errors in the Obſervations) it may be concluded, 


that the Earth is really the Spheroid of Sir 7. Newton; and this Caſe 


WT would be the ſimpleſt and the moſt natural of all, 
: P 2 e I am 


1  # »- 


108 


1 
* 


* 


a Curve 
called from it's 
Figure, a Car- 
dioide, by 
Joannes Ca- 
ſtillioneus. 
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Of the Figure of fuch Planets as We as an Axi 5, y 


1 am here obliged to acknowledge, that if the Obſervations we have 
1 in the North may be relied upon, and if we muſt admit as in. 
conteſtible as well the Meaſure of a Degree as the Length of the Pen. 
dulum, the foregoing T heory could not be reconciled to the Phæn. 
nomena. For it follows from our Obſervations, that the Diameter of 
the Equator muſt exceed the Earth's Axis by more than 355 Par: 
And that the Gravity at the Pole muſt be greater than that at the E. 
quator by more than 3; Part likewiſe; which will by no means agree 
with what we have deduced in Art, XXIII. 

As to what concerns the Meaſure of Gravity in Lapland, as being 
not fo liable to Error as the meaſuring a Degree; the Earth may be 
not quite ſo flat as Sir I/aac's Spheroid requires. By the Table of the 
Length of the Pendulum, exhibited in the . Treatiſe concerning the 
Figure of the Earth, publiſhed this Year by M. de Maupertuis, and b) 
Ae XXII. of the preſent Diſcourle, the Earth may be more elevated 
at the Equator than at the Pole by the : Part, or thereabouts. After 
the true Quantity of the Earth's Flatneſs ſhall be fully ſettled, if it 
ſhould be found to have this Figure, I ſhould be apt to think it is 1 
little more denſe at the Center than towards the Superficies. But if, on 
the contrary, we ſhould be well aſcertained, that the Earth is raiſed higher 
at the Equator than at the Pole, by above the s Part; and if, for any 
ſufficient Reaſon, we may ſomething ſhorten the Length of the Pendu- 
lum that beats Seconds in the North; there would be ſome Ground; 
to allow, that the Earth is rot ſo denſe at the central Regions as at 
thoſe near the Surface. But if it ſhall happen, that we can neither di. 
miniſh the Length of the Pendulum, nor the Exceſs of the Equatorial 
Diameter above the Axe, I muſt then give up my Hypotheſis. _ 

X. The Diameter B A of the Semicircle B M A, touching the-Cir- 
cumference in the Point B, ſo as always to paſs over the Point A, wil 
generate the Curve in queſtion, From the Gene/is it appears, 

1. That DAa perpendicular to A B is wa to double the Dis 


2. That the Pcriphery of this Curve A D Na a N A will termi- 
nate.in A. 
We may call this Curve, from it's F. igure, a Cardivide... 5 
Nov through a and A draw a E, A Q. perpendicular to a A 
and E N perpendicular to a E. It follows from the Genefis, that AN 
B A —+ A, and (by the Similitude of the Triangles Q A N. MB) 
AQ=BM—+ MP, and NQ MAT AP. 4 

This is the chief Property of our Curve, and there is another, which 
is no unpleaſant one, that the right Line NN is always equal 0 
double the Diameter, and is always biſected by the Circle in M. 

Now let BA =a aE =x#, EN=y, then QN=Fy3+2 6 


AN=vVxt F 29 +.4. gd. M Ai 
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© / 4 Curve ate 4 Cardioide 
2 . = - a5 + 4 4, which 4 Lines being compared by Andlogys 
LM the Equation to the Curve, 5 
as el rig 2 x7 55 —6ax'y+8* So. 
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The Subtangent of the Curve, according to the common Methods. 
V „ 
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| | | ri 
| But a more eaſy Method of drawing the Tangent may be deduced 
from the Generation of the Curve. Let MA N come into the neareſt 

Place to the firſt m An, take A R=AM, and Ar = AN, and = 
\ ſhaving joined M R, Nr, draw through A the Right Line A T pa- 

allel to them, and through Mm, Nu, the Right Lines MT, 22. 

f [Now u . Akt: nr (rw RJ: FN: : M RX MA: N AM | 
„Rx MA: MR N AN: MAN AN: AN AT, but in 

AF ine laſt Ratio m A= M A, and T A perpendicular to M N, where- 


W fore A: Af, :: MX. ANY AT, now if from M be drawn 

chrough the- Center of the Circle F, the Right Line MF, to be pro- 

W duced till it meets the Right Line produced alſo in G; that i is, to the 

Periphery of the Circle, then MA S TAX AG; wherefore 1 A: 

AT:: AG: AN; therefore let a Semicircle be defetibed through 

60 and N, which will cut the Right Line A T in 7, from which the 

W Right Line N being drawn, will be a Tangent to the Curve, to which 

W alſo the Right Line N G is perpendicular; from hence let MO 

be joined, to which draw a parallel from N touching the Curve. 

Here let us obſerve by the way, that this Method of drawing Tan- 

| gents agrees with moſt Curves. 5 

er AB be a Conchoige of Nicomedes : then ſuppoſing the former Fig. 43. 
Preparation, B P: P:: BR (orcy): d 

Ae (or r CX PR): ;CP*: HE r K. whence the former b 

Conſtruction is deduced. | 85 

Let a Right Line of a given Length c P B, touching the Right * 44+ 

Line CDT perpendicular to D A, at the Point C, always paſs over | 

a given Point P in D A, and ſo generate the Curve A B. 

If you apply the former Preparation and Reaſoning to this, you will 

Nee P:/::bR(rcd):RB::crxXCP: RBxCP (BP 
RC): : CP*: BP PT, as before, 


But the Method de maximis & minimis gives the greateſt Ordinace 


0 4 a 
= 7» andi it's Abſciſs 55 FY ES In the ſame Manner the great- 


eſt Abſcif might be 1 HOP þ but this would bs tedious. 5 there- 4 


fore ſeek it thus. a 


Becauſe E N is a Tangent to the Curve, the Right Line M G Fig. 42. 
drawn from the Point M chro- the Center F determines the Point G, | 


from 


F r * , 
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| | of this upon two Accounts: Firſt, There need be only two-Obſery:. 
4 | tions, as to what concerns the Length of the Pendulum. For because 


i by Art. XVII. the Augmentation of the Gravity from the Equator to 

_ - the Pole is proportional to the Square of the Sine of the Latitude, two 
iN | Obſervations as much determine the Problem as an infinite Number can 

ml do : So that we could have but one other Equation. beſides the foregoing, 

"a EY WARN . I TIRE 

Wl! 8 

0 „ BYLDL — I a En Ea is 


'F 
A N 
Por ri, MI 


. 


The firſt Member of this Equation expreſſes the Gravity at the 
Equator ſubtracted from that at the Pole, and divided by. that at the 
or; a Quantity which may be known in Numbers, by deter- 
mining the Length of the Pendulum at two different Latitudes. The 
other Member of the Equation is an Expreſſion of the ſame Quantity, 
as it is deduced by the preceding Calculus. . 
Secondly, This new Equation B cannot be of any Service in deter. 


mining the Coefficients and Exponents þ 27 P, 7, Sc. For we ſhall. 
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now ſhew, that the foregoing Ratio has ſuch an immediate Con- 

nexion with a, that one of them being determined, the other will 
neceſſarily be ſo too, independently of the Values of 7, g, p, 9, Ge. 
This may deſerve our Attention, and. the Proof is thus. 


XXII. Becauſe the Ratio of the Gravity. to the Centrifugal Force 
is very great, and is expreſſed by m, in the Equation A we may reject 
the third and fourth Ferms z by which means the Equation will be 
reduced to this, Fil e ws DI RR cc. r=, 

h ö ©3427 Fax tp FIST. 
And if from this Equation we deduce. the Value either of f or g, and 
ſubſtitute it in the Equation B; (having firſt rejected the firſt and 
fourth Terms of the Denominator, as in this Caſe may be done) we 
mall have after the Calculation is made, whatever is the Number 95 
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ceaſily ſeen from this Equation, that when # 1s determined, 1 will N vice 
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XXIII. But from this Equation. there follows a very ſingular 
WW Propoſition, and which, in ſome fort, is contrary to the Sentiments of 
= cir J. Newton , that if by Obſervation it ſhall be diſcovered, that the 
_ Z:r/h is flatter than according to the Spheroid of Sir Iſaac, that is, if the 
Diameter of the Equator exceeds the Axis by more than the s Part, the 


1 L1G Bs. which was the thing propoſed to be proved. + 
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a | Gravity will increaſe leſs from the Equator towards the Pole, than accord- | | 
nus bo the Table which be has given for his Spberoid; Prop. XX. of the zd | 
= Book. And en the contrary, if the Spberoid is not fo flat, the Gravity H 


v increaſe more from the Equator towards the' Ps. L 
XXIV. 'Tis thus that Sir I. Newton expreſſes. himſelf about it, 
W when he relates the Experiments made towards the South, concerning 
W the Diminution of Gravity,; which Experiments make it greater than 
his Theory requires T. He affirms,. that the Earth is denſer towards 
Ws the Centre than at the Superficies, and more depreſſed than his Spheroid 
WW requires. But by the foregoing. Theory we may eaſily perceive, that if 
WS the Denſity of the Earth diminiſhes from the Centre towards the Super- 
fcies, the Dimunition of Gravity from the Pole towards the Equator 
= wi be greater than according to Sir Jaac's Table; but at the ſame 
time the Earth will be not ſo much. depreſſed as his Spheroid requires, 
= inſtead of being more ſo, as he affirms. Yet I would not by any means 
= be underſtood to decide againſt. Sir {/aar's Determination, becauſe T 4 
cannot be aſſured of his Meaning, when he tells us, that the Denſity of 
che Earth diminiſhes. from. the Centre towards the Circumference. He 
does not explain this, and perhaps inſtead of the Earth's being compoſed 5 
of parallel Beds or Strata, it's Parts may be conceived to be otherwiſe 
arranged and diſpoſed, ſo as that the Propoſition of Sir Iſaac ſhall be 
agreeable to tige Truth.” Ye ; „ 
XXV. As to Dr Gregory; who has attempted to comment upon this ; 
Paſſage of Sir Jaac, I think I have demonſtrated, that he has commit- 
ed a Paralogiſm. He fays|| that if the Earth is denſer towards the. 
Centre, or if (for Example), it has a Nucleus of greater Weight than 
dke other Parts, the Diminution of Gravity from the Pole towards the 
WF Equator ſhall be greater than if the whole were of the ſame Denſity; 
and in this he is right. But he is in the wrong (I think) immediately 
do conclude from thence, that the Earth has a greater Flatneſs,  'Whence 
can he conclude this? It can be only from. that Propoſition of Sir "Iſaac. 
Wh. FRET ED) ien C45 15 Innen. 


„Princip. Math. Ed. 3. p. 430. + Et exce bs Jangitadinis Paal Parifienfi fupra 
long iy Pendulorum eee in his „ * eee „ ſunt paulo majores —— 3 
1 uh abula Iongitudinum Penduli ſuperius computata. - Et propterea Terra aliquanto altior et. 
M1 4 ” Equator e, quam pro Superiore, calculo, & denſior ad centrum guam in fodinis prope ſuper- 
. I Elem. Afrron. Lib. 3. 5. 8. „ 
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which informs us, that Gravity is in a reciprotal Ratio of the Diſtances, 
| becauſe he gave us the Propoſition but the Page before, as a Method 
for determining the Figure of the Earth. But we are not allowed to 


* * 

, 1 * 1 
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make uſe of this Propoſition in this Caſe, becauſe it has been ſheyn, | 
Art. XVIII. that it can take Place only on the Suppoſition of a homo. 
geneous Spheroid, Therefore, &c. e e 
XXVI. It will not be very difficult, without any Regard had to the k 
foregoing Theory, to find the Ratio of the Axes. of a Spheroid, which 
we may ſuppoſe to have a Nucleus at the Centre, of greater . Denſity 1 
than the. reſt of the Planet; and hence we ſhall be eaſily aſſured of] - 
| Dr Gregory's Miſtake, 0 | CS 
| XXVII. Setting aſide all Attraction of the Parts of Matter, if the 
4 Action of Gravity is directed towards a Centre, and is in the'reciproca! i 
i Ratio of the Squares of the Diſtances, the Ratio of the Axes of the 
| Spheroid will then be that of 376 to 577 : And the Gravity at the Pole, 
Aj 


is greater than at the Equator by rth Part, or thereabouts. Which 
may be a Confirmation of what is here advanced, "eſpecially to ſuch 2 
will not be at the Pains of going through the foregoing Calculations, 
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4 For we may conſider the Spheroid now mentioned, in which Gravity 
Ut i acts in a reciprocal Ratio of the Squares of the Diftances, as [compoſed 
| 1 of Matter of ſuch Rarity, in reſpect of that at the Centre, that the 
Wk Gravity is produced only by the Attraction of the Centre or Nucleus 
$314 XXVIII. In the foregoing Calculations, in order to find the Axe: 


of our Spheroids, and to know whether their Figure makes a ſenſible 
Approach to that of the conical Ellipſis, we have had Recourſe to this 
Principle, that Gravity ought always to act in a Direction perpendicular 
to the Surface. Two Reaſons: have prevailed with us to make ule ol 
this Principle rather than the other, which conſiſts in the Equilibrium 
of the Columns. The firſt is, becauſe the Calculations founded thereon 
are more ſimple. The ſecond is, that conſidering the ſtate of the actual 
Solidity of the Earth, it ſhould ſeem as if this Principle were the mote 
indiſpenſably neceſſary, However, becauſe Sir 1. Newton, and al 
the other Philoſophers, , who have treated about the Figure of the 
Earth, have taken it, as it were, at it's firſt Formation, at which Time 
they ſuppoſe it to have been fluid; we ſhall here make the ſame 
Suppoſition, and we ſhall aſſume no other Ratio for that of the two 
Axes, than that of the Spheroid, which reſults from a Coincidence of 

theſe two Principles. Jap „ 
We ſhall begin by inquiring what is the entire Weight of an) 
Fig. 41. Column CN. To do this we muſt reſume the Expreſſion of tht 
Attraction in any Point M of the Column, CN; then multiply it bj 


„ar, and by the Denſity f r* + g rf, and afterwards we muſt ud BW ( 
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por the total o of * "Column. 


3 Ts exe Fins ty: Ty Noe EPI, 

= CN, having Regard only to the Attraction. r 
XXXIX. If in this Expreſſion we make a Se we hall have the. 
Gravity of the Column at the Pole. Kd 


XXX. And if we make A a, we ſhall. have the Aggregure of ths. 
Attractions of the Column at. the Equator. 


XXXI. Now becauſe the Column CN is in  Equilibris with „ 
Column CB; it follows from thence, that if we ſubtract the Weight of the 
Column CB, from the Aggregate of the Attractions of the Column CN, 
the Reſidue muſt be equal to the Sum of the centrifugal Forces of the 
Column CN. Now to endue our Spheroids with this Property, we will 
reſume the e of the centrifugal. res in LI War We found 
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for that Part of the centrifugal Force which acts according to CM, 
in any Place M, by expunging the Terms in which « & would be found. 
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of the Column C N, till expunging thoſe Terms in which either a a 
or > A are found. 55 | 6 
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the greater Simplicity of Calculation. 


Determination XXXII. This Equation informs us, that when out;of al ite mint 
e, ſuch Sphe- M which wall be ſupplyed by the Equation: of the, Denſitie 


eib, D =f FEN Ge. we ſhall, bave taken ar Pleaſure all the 
che Equi- Cotfhicients, and all the Exponents, one only excepted ; if this laſt i 
3 tbe ſuch in reſpe& of the others, that it may fulfil the Conditions of the 
3 foregoing Equation, the Spheroid, being ſuppoſed in a State of Fluidity, 
vity per pendi. will be in Æguilibrio, becauſe it will unite as well the Principle of 3 
cu/ar to the perpendicular Tendency to the My as that ofen an 11 8 2 of the 
, leveral Columns. 
ah a. XXXIII. Before I conclude: this Papers! I ſhall mil a few Re 
flections on the Principles we have now made uſe of, for determining 
the Figure of a Spheroid revolving about it's Axe. 


The firſt Principle which, after Mr Huygens, we have had: Recourk 
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4 Of the Pigure of Juch Planets: as revolye about an Axis, &c. 105 
che Surface, ſeems to me of abſolute Neceſſity. For if there were 
ever ſo little Water upon the Surface of the-Earth, it could not be at 
ret, if it had a Tendency any how inclined to the Surface. 
he ſecond Principle made uſe of by Sir I. Newton, and which 
Conſiſts in an Equilibrium of the Columns C E, CN, C P, could be 
tought neceſſary (I think) only for theſe two Reaſons : The firſt is 
that which is uſually aſſigned, that at the firſt Formation of the Earth, 
c was probably in a State of perfect Fluidity ; in which caſe it muſt 
acquire ſuch a Figure, as will reſult from the Equilibrium of the Co- 
lumns, and from the Gravitation acting perpendicularly to the Surface. 
indeed though this Reaſon has a Degree of Plauſibility, yet there are 
many who think it to be of ſmall Force, Perhaps, ſay they, the 
Farth has never been in this fluid Condition. 
Tze ſecond Reaſon, which I believe will have a greater Weight with 
every Body is this. Conſidering the Earth as it is at.. preſent, and 
Ts without carrying our Thoughts ſo far back as to it's Formation, if the 
Ocean, which is now upon it's Surface, has any conſiderable Depth, 
and if it's Parts preſerve a Communication with each other, from Re- 
gion to Region, by ſubterraneous. Canals ; it can only keep an Equili- 
brium by this Means, becauſe it's Superficies is the ſame as it would 
have, were the whole a Fluid,  _, +. 

= XXXIV. This ſecond Reaſon has ſuggeſted a Reflexion to my Mind, 
concerning the Equipoiſe of the Columns now calculated, Art, XXXI. 
and XXXII. Let us firſt ſuppoſe, that the Earth is our fluid Sphe- 
roid, compoſed of Beds of different Denſities 3 and that afterwards this 
= Fluid hardens into a Solid, ſo that the different Beds or Strata, of 
hich it is made up, are of no other Uſe but to cauſe a Gravity by 
bbeir Attractions. Then let us ſuppoſe, that the Seas and great Wa- 
ers about the Earth have a Communication with each other, by means 
of ſome ſubterraneous Canals. As the Waters of the Sea, which unite 
WT with one another, are probably homogeneous, the foregoing Calcula- 
on, wherein we have conſidered the Spheroid as a Fluid, can no lon- 
aer take Place, becauſe we have there ſuppoſed, that the Fluid con- 
uined in the Canal B CN is of a Denſity, that varies. from the Center 
bo che Circumference. From hence it. ſeems to me, we muſt under- 
WT cake the Computation of the Equilibrium of the Columns after ano- 
cher Manner, thus ; „ „% TONS phanny 
We muſt examine whether two Canals, as C N and BC, which are 
filed wich a homogeneous Fluid, will be in AEquilibrio, all the other 
Ports of the Spheroid continuing as above, OO 
V. To do this, we will begin with finding the Gravity of any, 
z Column C N, ariſing from Attraction alone. Firſt, then, we muſt re- Fig. 41. 
- Hume the Expreſſion of the Attraction in any Point M, Art, VII. 
ben we muſt multiply it by © + 2.7, which will give 15 
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vity of the whole Colon C N. 
XXXVI. If in this Value we n * = = 0, we del have t he Gn. 
vity of the Column at the Pole. 


XVXXVII. And if we ſubtract the Gravity of the Colon at the 1 
| Pole Tram” the whole Sum of the Attractions of the Column C N, we 


2 +2 2 th fk, « 

ſhall have 2 eſt aj ions 2, which muſt be eq 

J f 

to the Sum of the centrifugal Forces of the Column C N, in od 

that the Columns CB and CN may be i Aquilibrio. 
Bot we (hall find this really to Ae Wi we i e Quan 
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XXXI.) that Part of 1 centrifugal Force in M, which) acts accord- 


ing to C b Then eee this Expreſſion by r, and ſeeking the 
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Aggregate of the centrifugal Forces of the Column C N. And this be. 
ing the ſame as the foregoing, ſhews, that the Columns C B and CN 
are in Aquihorio, ſuppoſing them to be homogeneous ; nor are ve 
here obliged, as in Art. XXXII. Where we conſider them as hetero- 


geneous, to ſuppoſe the Coẽfficients f 2 ec. to have any certain Re 
lation among one another.. 


XXXVIII. Perhaps it may be urged, that the foregoing 'Calculs 
agrees only to a Canal, as B C N, which paſſes through the Center; 


and that we ought to prove, in the ſame Manner, that the . 1 
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cluded. in any other Canal p g would obſerye an Aguilibrium. But 


ears to me, that this Property; may be derived from the former: 
For it follows from the foregoing Calculation, that if we might be al- 
lowed to make this Hypothelis, vi. That independently of the At- 


traction of any Matter, the Gravity at any Diſtance, C N from the 
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tom thence, that a Maſs of the homogeneous Fluid, which ſhould 
WS turn about the Axis C B, would aſſume the ſame Form as that of our 
heterogeneous Fluids. But if this Spheroid ſhould then put on a fixed 


State, except only ſome Canal p g r, the Water in this Canal would be 


„ Aguilibrio; for without this, the Spheroid could not be eſteemed 
as having arrived to it's fixed State. But this Suppoſiton comes to tne 
WF {ime as that of our heterogeneous Spheroid, compoſed of elliptical Beds, 
in which ſhould be found a Canal pq of a homogeneous Fluid; pro- 
WW vided that the Space, which this Canal poſſeſſes in the Globe, be not 
of ſo large an Extent, as to change the Law of Attraction. : 


The only three Planets, in which we can be aſſured of Gravitation, 


and the centrifugal Force, are the Sun, Jupiter and the Earth. As to 
W the Sun, the centrifugal Force 1s there ſo ſmall, in reſpect of it's Gra- 
vity, that his Poles muſt be very little depreſſed, ſo. that we cannot 
be ſenſible of it by Obſervation. Then as to Jupiter, Obſervations 
make him ſomething leſs flat than according to Sir J. Newton; that 
ss to ſay, than if he were compoſed of Matter of an uniform Den- 
W ity. Therefore by the foregoing Theory, he muſt be a little more 
denſe towards the Center, than at the Parts near the Superficies. We 
might make a thouſand Hypotheſes about the Manner of diſtributing 
che Inequality of Denfity, proceeding from the Center towards the 
Circumference, which would all agree with the Figure obſerved, and 
= wich are very eaſy to calculate by the Principles here laid down. 


As to what concerns the Earth, I ſhall wait till we receive the Ob- 


= {rvations which muſt have been lately made in Peru; that by compa- 
ring thoſe with what Obſervations we have made under the arctick Cirele, 


and with thoſe of Mr Picart in France, we may have the true Diffe- 


: | | rence of the Earth's Diameters at the Equator and at the Poles. Then | 
3 our Theory may be applied, to determine; whether the Earth is more or 
ess denſe at the central Parts than at the Surface, or whether. it be 


every-where of an uniform "Denſity, as it ought to be, if (without ad- 


ting very groſs Errors in the Obſervations) it may be concluded, 
chat the Earth 4s really the Spheroid of Sir J. Newton ;” and this Caſe 
= 0.1 be the ſimpleſt and the moſt natural of all, 
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Of the Figure of ſuch Planets as revolve about an Axis R.. 
I am here obliged to acknowledge, that if the Obſervations we hag 
e in the North may be relied upon, and if we muſt admit as in. 


conteſtible as well the Meaſure of 4 Degree as the Length of the Pen. 
dulum, the foregoing Theory could not be reconciled to the Phe. 
nomena. For it follows from our Obſervations, that the Diameter of 
the Equator muſt exceed the Earth's Axis by more than 53; Par: 
And that the Gravity at the Pole muſt be greater than that at the E. 


quator by more than 53; Part likewiſe; Which will by no means agree 


with what we have deduced in Art. XXIII. 
As to what concerns the Meaſure of Gravity in Lapland, as being 


not ſo liable to Error as the meaſuring a Degree; the Earth may be 


not quite ſo flat as Sir Iſaac's Spheroid requires. By the Table of the 
Length of the Pendulum, exhibited in the . Treatiſe concerning the 
Figure of the Earth, publiſhed this Year by M. de Maupertuis, and by 
Art. XXII. of the preſent Diſcourſe, the Earth may be more elevated 


at the Equator than at the Pole by the +; Part, or thereabouts. After 


the true Quantity of the Earth's Flatneſs ſhall be fully ſettled, if it 


ſhould be found to have this Figure, I ſhould be apt to think it is 


little more denſe at the Center than towards the Superficies. But if, on 


Of a Curve 


called from it's 


Figure, a Car- 


diode, by 
Joannes Ca- 
ſtillioneus, 
No. 461. p. 
778. Aug. &c. 
1741. 


Fig. 42, 43, 
4+ 


the contrary, we ſhould be well aſcertained, that the Earth is raiſed higher 
at the Equator than at the Pole, by above the s Part; and if, for any 
ſufficient Reaſon, we may ſomething ſhorten the Length of the Pendu- 
lum that beats Seconds in the North z there would be ſome Grounds 
to allow, that the Earth is rot ſo denſe at the central Regions as at 
thoſe near the Surface. But if it ſhall happen, that we can neither di. 
miniſh the Length of the Pendulum, nor the Exceſs of the Equatoril 
Diameter above the Axe, I muſt then give up my Hypotheſis. 

X. The Diameter B A of the Semicircle BM A, touching the Ci 
cumference in the Point B, ſo as always to paſs over the Point A, wil 
generate the Curve in queſtion. From the Geneſis it appears, 

1. That DA a perpendicular to A B is ones! to double the Dis. 
meier, 

2. That the Pcriphery of this Curve A DN-a«N A will termi 
nate in A. 

We may call this curve, from it 8 Fi igure, a Cardioide.. 825 

Now through 4 and A draw a E, A rpendicular toaA; 
ah E N perpendicular to a E. It follows from the Genefis, that A N= 


BA 4. A, and (by the Similitude of the Triangles Q A N, 5 


AQ BMA. MP, and NQ = MAT AP. 
This is the chief Property of our Curve, and Gere is another, which 


is no unpleaſant one, that the right Line NN is always equal lo 


double the Diameter, and is always biſected by the Circle in M. - 
No let B A= 4 aE =», EN=y, then QN=Fy+2 4 
AN=v xt DF Ek 
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a 07 Curve talled 4 Cardio RE pan: 109 | 
| FT | 75 D which 4 Lines being compared by Analogy, | 3 
8e the ace to the Curve, 3 | . 


+ 275 — 64 x 5 +x* N 
F | 0. 


The Subtangent 7 the Curve, according to the common Methods, 
is, 2 17" "EE +2x y +1245 —3 2 — * . 
64 2 * 3 4 122 


— 


| * M 
But a more. << Method of drawing the Tangent may "I deduced 
from the Generation of the Curve. Let M A N come into the neareſt 
Place to the firſt m An, take A R= A M, and Ar = AN, mg 
having joined MR, Nr, draw through A the Right Line A T 9280 
fallel to them, and through Mm, Nu, the Right Lines MT, » T 7 
Now n A: Ar (orwR): FN: : M RX MA: rNu AM | 
: M R MA: MRX AN: MA AN. ANY AT, but in 
the laſt Ralio m A=M A, and TA perpendicular to M N, where- 


W foren A: Ati: NMX: ANxX AT; now if from M be drawn 
chrough the Genter of the Cirele F, the Right Line MF, to be pro- 
cduced till it meets the Right Line produced alſo in G; chat i 1s, to the 
= Pcriphcry of the Circle, then MA TAN AG; wherefore nA: 
AT:: AG: AN; therefore let a Semicircle be deſcribed through 
C6 and N, which will cut the Right Line A T in 7, from which the 
W Right Line / N being drawn, will be a Tangent to the Curve, to which 
WW allo the Right Line N G 1s perpendicular; from hence let MO 
W be joined, to which draw a parallel from N touching the Curve. 

_— Here let us obſerve by the way, that this Method of drawing Tan- 
= gents agrees with moſt Curves. _ 

Let AB be a Conchoide of Nicomedes: then, ſuppoſing the former Fig. 43. 
Preparation, BP: P/:: BR (or cr): Rb::crxCP: RS | 
=_ : Cc P (or r CPR); 1 1 P x P R, whence the former 
W Conſtruction is deducec. 85 
Let a Right Line of a given Length c P B, nching the Right Fig: 44 
Line CDT perpendicular to D A, at the Point C, always * over 
a given Point P in D A, and ſo generate the Curve AB. 

* If you apply the former Preparation and Reaſoying to this, you will | 
_ b-BP:P:::4R(r):RB::crxCP: RBxCP (BP 
rc) :: C Pe; B Px P T. as before. 


But the Method de 1 & minimis gives the greateſt Ordinate 
04 


8 and it's Abſciſs == wg HE . In the ſame Manner the great- 
eſt Abſciſs might be TT RW but this would be tedious 3 there- 
fore ſeek it thus. 


Becauſe E N is a Tangent to the Curve, the Right Line MG Fig. 42. 
drawn from the. Point * thro the Center of determines the Point G, | 
from 
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4 Rul Ar Adin the {ek Pars, 5 1 
from which G N ben drawn is Na to E N, therefore alſo 


td A 2, by tlie Hypotheſis, but K MAN AP; there: 
fore VP=MA ; js BA: 1 85 MA: AP; therefore BA. 
We i VI PA; bar PF=FV=9==2 2; and therefore 4: 4 


LA 
— 22. 4 — 2 * Bol Hence e deduced * . EN 


25 7 A 32 25 10 oh "Ride. we 1 1 19 thr 0 the ita Pon 
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M, which aber in the Right Line N A M N the Point of the 
greater Ordinate, affords alſo The Point of the greater Abſciſs. 
XI. It was demonſtrated long ago, that in a Sphere the Nautical 
Meridian Line is a Scale of logarithmic Tangents of the half Com. 
lements of the Latitudes. The ſame may be computed with no leſs 
Exattneſ to any Spheroid by the following Rule. 
Let the Semidiameter of the Equator be'to the Diſtance of the B. 
cus of the generating Ellipſe from the Center as n to 1, Let A re. 
preſent the Latitude for which the meridional Parts are required, , 
the Sine of this Latitude, the Radius being Unit; find the Ark B, 


45 
whoſe Sine is + 3 take the logarithmic T angent of half the Comple 


ment of B 715 the common Tables; ſubtract this logarichmic Tan- 

gent from 10,000000, or the logarithmic Tangent of 45" 3 multiply 
15. 7044678978 Bos 

the Remainder by pl! he = ae „Se. and the Product ſubtracted 
n 


from the meridional Parts in the Sphere, computed i in the uſual man- 
ner for the Latitude A, will give the meridional Parts expreſſed in 
Minutes for the fame Tae in the Spheroid, provided it is oblate. 
When the Spheroid is oblong, the Difference of the meridional Parts 


in the Sphere and Spheroid for the ſame Latitude, is then determined 


10 a circular Ark but it is not neceſſary to deſcribe this Caſe at pre- 
ent, 

Example: If mm 1000: 22. then the greateſt Difference of 
the meridional Pan in "hi © Sphive and Spheroid is 26.0929 Minutes: 
In other Caſes it is found- by multiplying the Remainder AUOVEnen- 
tioned wh 1174. Th Ns | 3 
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I. IF two Lens's of equal focal Length be put together in the Form 4 Propofrion 
of a Teleſcope, and a Plane Speculum be placed before one of relating io the 


them, ſo that the Axis of the Teleſcope make any Angle with it's C9-%ination of © | 


Surface, and a Ray of Light (the Line of whoſe Direction lies in a 0 7 with 


Plane perpendicular to that Surface, and paſſing through the Axis of Refectiag 
the Teleſcope) fall on it, and be reflected from it, ſo as to paſs thro* Planes. By 


the Teleſcope 3 then the Line of it's laſt Direction, after paſſing the J. Hadley, 


Teleſcope, will make an Angle with that of it's firſt Direction, before „ 


6 | | R. S. Commu- 7 
it's Incidence on the Speculum, very nearly equal to double the Angle nicaved Jan. 9g, 


made between the Axis of the Teleſcope, and the Surface of the Spe- 1734 177 
culum. % , OR TTR 30  11 , 41340. p. 185. 
Let the Line F G be the common Axis of the two Lens's I D and 7 1 

K E, of equal focal Lengths; to which let the Lines A D, D B and uns. 
B E, be each equal; and let a Ray of Light, iſſuing from a Point in pig. 45. 
the Axis F, fall on the Lens I D at I, and be there refracted into the | 


Line I G, cutting the Axis in G, and meeting the Lens K E in K, 
where let the Ray be again refracted into the Line K H, cutting the 


aforeſaid Axis in H: The Angles I F D and K H E are very nearly 


equal. „ 5 n 
It is known from Dioptricks, that the Lines F I, IG, K H, and Demonſtra- 


FC., are all in the ſame Plane; and by the Conſtruction the Lines tion. 


A D, DB, and BE are equal; and by Prop. 20 of Huygens Diop- 
tricks, the Lines F A, F D, and F G are continually proportional; 
and conſequently FA: A D:: FD: D G, and dividing, FA: AD 
: FD — FA (SAD): DG — AD (=BG: ) Therefore 
AD: BG: : 6 By the ſame Propaſtion, the Lines B G, 


\ 


EG, and H G are alſo continually proportional, and B'E (= AD) 


B G:: EH: EG. Hence it follows, that the Lines F D, D G, 
E H, E G, are Proportionals, But as F D is to D G, ſo is the Tan- 
gent of the Angle IG D or K G E to the Tangent of the Angle 
FD; and as E H is to E G, ſo is the Tangent of the Angle K G E. 
to the Tangent of the Angle K H E., The Tangent of the Angle 
. GE therefore has the ſame. Proportion to the Tangents of each of 
= 3 : - D and K HE, and conſequently thoſe Angles are 
WT In the Demonſtration. of the above-cited Prop. of Huygens, . 
ckneſs of the Lens are neglected, and the Diſtance of the 
oints I and K, from the Line F G, ſuppoſed very ſmall ; ſo that if 3 
| „ enn 
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112 Of 'the Combination of the Tranſparent Lens s, c. 1 
either of thoſe are too great, there may ariſe a ſenſible Di erence be. 

tween the Angles I F D and K HE. 1 i 1 

Fig. 46. Let DF and CG repreſent the two Lens's put together as before, 
having their common Axis in the Line E L, and B N a plane Specu- 

lum to which that Line is inclined in the Angle G HN, and let A B 

be a Ray of Light falling on the Speculum at B, as is before expreſſed, 

and let it be there reflected towards the Point C of the Lens C G, 

where it is refracted towards the Point D of the Lens D F, and there 

again refracted into the Line D E, cutting the Axis in E. The Angle 

AOP contained between this laſt Line D E, continued backwards, 

and the firſt Line of Incidence of the Ray A B, will be very nearly 

equal to double the Angle of Inclination of the Axis of the Lenss 

E L to the Plane of the Speculum B N; i. e. double the Angle 


Demonſtra- Produce the Lines of Incidence and Reflection of the Ray A B and 
ou. B C, till they meet the Axis of the two Lens's in I and L; and thro! 


the Point B draw B K perpendicular to the Plane of the Speculum, and 
cutting the ſame Axis in K, the Angles KBL and K BI are equal, 
The Angle K LB is the Difference of the Angles I K B and KBL; 
and the Angle HIB is the Sum of the Angles IK B and KB1 (= 
K BL): Therefore the Angle IK B is equal to half the Sum of the 
Angles HI B and K LB. But by the foregoing Lemma, the Angles 
K LB and F E D are very nearly equal. Therefore the Angle I K B 
is nearly equal to half the Sum of the Angles H I B, and F ED; 
that is to half the Angle PO B, and it's Complement BHI or GHN 
is nearly equal to half the Angle AO P the Complement of P O B to 
a Semicircle. Q E. D. | Ns 
If the firſt Incidence of the Ray be ſuppoſed to be in the LineED, 
it will proceed in the fame Track as before, but with the contrary Di- 
rections; ſo that the Angle E O B made between the firſt incident 
Ray and the laſt reflected, will ſtil] be equal to the Double of G H N, 
as before. | . f e 
It is evident that on this Principle an Inſtrument might be conſtruct- 
ed, the Effects of which would in a great Meaſure reſemble thoſe of 
that before mentioned“: But it would be liable to the Errors ariſing 
both from the ſpherical Figure of the Lens's, and alſo the different 
Refrangibility of the Rays of Light, when the Object is ſeen at a Di- 
ſtance from the Axis of the Teleſcope ; altho' thoſe Errors, by a 
proper Diſpoſition of the Parts of the Inſtrument, may be reduced to a 
very ſmall Quantity, However, for this Reaſon, and alſo becauſe the 
Inſtrument ſeemed to me to be attended with greater Inconveniencies, 
both in it's Conſtruction and Uſe, than the other, I have not thought 
it neceſſary to give any more particular Deſcription of it. 
* | : 4 
Lee Vol. VI. p. 139. . II. The 
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Of inprovim and perfecting Catadioptrical Teleſcopes. 113 


II. The Imperſections of Teleſcopes are attributed to two Cauſes ; A now Mah 
The Unficneſs of the Spherical Figure to which the Glaſſes are uſually 2, f, 
ground, and the different Refrangibility of the Rays of Light. N te ere. 

The firſt of theſe Defects only, was known to the Writers of Diop- 7:4/opes, by 
Ws ics, before Sir J. Newton; for which Reaſon (as he informs us forming e 
hiqmſelf *, they imagined, that Optical Inſtruments might be brought Cs 
© to any Degree of Perfection, provided they were, able to communicate of Metal. By 

to the Glaſſes, in grinding, what Geometrical Figure they . pleaſed ; My Caleb 
to which Purpoſe various Mechanical Contrivances were thought of, Smith. No. 
whereby Glaſſes might be ground into Hyperbolical, or even Para- 1 5 4 85 
bolical, Figures; yet nobody ſucceeded in the exact Deſcription of 14%. 
ſuch Figures; and had their Succeſs been anſwerable to their 
Wiſhes, yet their Labour would have been loſt, for the Perfection 
of Teleſcopes is limited, not ſo much for want of Glaſſes truly figured, 
according to the Preſcriptions of Optic Authors, (which all Men 
« have hitherto imagined) as becauſe that Light itſelf is an heterogeneous 
Mixture of differently refrangible Rays; ſo that were a Glaſs ſo 5 
exactly figured as to collect any one ſort of Rays into one Point, 
© it could not collect thoſe alſo into the ſame Point, which having 
the ſame Incidence upon the ſame Medium, are apt to ſuffer a 
different Refraction F.* And again, —*+ The different Refrangibility 
© of different Rays, is an obſtruction to the perfecting of Optical Inſtru- 
© ments, either by Spherical or other Figures; and unleſs the Errors 
© thence ariſing, can be, corrected, all the Labour ſpent in correcting the 
* reſt will be td n] f r., ] W FH 
Now, for this principal and laſt- mentioned Defe&, no one, that 
we know of, has propoſed any Remedy; apprehending, perhaps, the 
= Difficulty of attaining. ſuch to be inſuperable z inaſmuch as the great 
Author of this Diſcovery, himſelf, had not ſhewed us any Method 
—_ whcrby to correct thoſe Errors which ariſe from this Inequality of 
Refraction; but rather diſcouraged any ſuch Attempts, by declaring, 
that on this Account he laid aſide his Glaſs-works**, and looked upon 
the Improvement of Teleſcopes, of given Lengths, by Refraction, 
© as deſperate T Lan won ein toe Meat de et tn 

However, as it has been proved by inconteſtable Experiments, that 
this Diſſipation of the Rays of Light, from whatever Cauſe it proceeds, 
in paſſing out of one Medium into another, is not. accidental and 

Irregular; but that every ſort of homogeneal Rays whether more or 
leſs refrangible, conſidered apart, are refracted according to ſome 
g conſtant uniform and certain Law; and as the removal of ſo great 
an Impediment as this of unequal Refraction in the Rays of Light, 
13 of great Importance to the Science of Dioptrics, and abſolutely 
neceſſary to it's further Advancement; we have thought it worthy 
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Of improving and perfeting Catadioptrical Teleſcopes, 


of a careful Examination, whether, in ſome Caſes at leaſt, it might 


not be poſſible for contrary Refractions ſo to correct each other, 


Inequalities, as to make their Difference regular; and if this could be 
conveniently effected, Sir J. Newton has acknowledged, * there would 


« be no farther Difficulty “. te, h | 
Now, upon a due Conſideration of this ſubject, we have found 


ir poſſible, by proper Methods and Expedients, to reQtfy thoſe Enn i 


Which proceed from the different Degrees of Refrangibility in dif. | 21 
ferent Rays, paſſing from one Medium into another ; admitting only 


this well-known and eſtabliſhed Principle, upon which we ground our 


Reaſoning, viz. * That the Sines of Refraction of Rays differently 


« refrangible, are one to another in a given Proportion, when their 
* Sines of Incidence are equal F,* And our preſent Deſign is, to ſhew 


what Advantage this will yield towards improving and perfecting 
Catadioptrical Teleſcopes, by making the Speculums of Glaſs, inſtead 


of Metal, in the following Manner: | 
Let AB CD E F repreſent the Section of a concavo-convex Speculum, 


whoſe two Surfaces are Segments of unequal Spheres; call the Radius of 


the Sphere, to which the concaye Side is ground, 4; and the Radius 
of the convex Surface, which muſt be quickſilvered over, e; let BR 


be the Axis of the Speculum, or a Line perpendicular to both the 


Surfaces; and therein let P be the principal Focus, or Point where 


parallel] Rays of the moſt refrangible Kind are collected, by this 
the Focus, or point of Concourfe, of ſuch Rays 


Speculum ; and Q_ 
as are leaſt refrangible; to wit, after they have ſuffered two Refractions, 


at entering into, and paſling out of, the concave Surface DE F, and 


alſo one Reflection from the convex Surface ABC: If the Radius of 
Concavity be greater than the Radius of Convexity, as we will in the 
frſt Place ſuppoſe, then P will fall nearer the Vertex of the Speculum 


than the Point Q; and the Interval Q P will be the greateſt Aberration, 


or Error, occaſioned by the Separation, or unequal Refraction, of the 


oreateſt and leaft refrangible Rays, after their Emergence from the 
concave Surface FED. Call the common Sine of Incidence, 2; the 
Sine of RefraCtion of the leaſt refrangible Rays out of a denſe Medium 
into a rarer, n; and, of the moſt refrangible, ; then, according to 


the known and received Laws of Refraction and Reflection, the Focal 
Diſtance of the moſt refrangible Rays, from the Vertex of the Speculum, 


(neglecting it's Thickneſs, as of little or no Moment in the preſent Calc) 


3 5 %% c On Ong A 
wilt be found =; —, 2 PB. And the Ouantit of the 
art * (G—=7)2.m00 Af q eng, 


greateſt Aberration, occaſioned by the different Refrangibility of the 
moſt and leaſt reſrangible Rays, PQ, will be to the focal Diſtance jult 
mentioned, PB, as (a — (* ( m) to (a - en en; wWhi 
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o/ improving and perſetting Catadioptrical Teleſcopes, 


Quantity, or Error, thus obtained, (to abbreviate the Calculation) * 


call 2; and now let it be required to form a Lens, if poſſible, which 
placed at ſome given Point in the Axis between the Focus of the moſt 
refrangible Rays P, and the Vertex of the Speculum (as H), ſhall 
refract not only the Rays of the moſt refrangible Kind tending to the 
Point P, but alſo the Rays of the leaſt refrangible Kind tending to Q, 
in ſuch a Manner, that both Sorts ſhall concur, after ſuch Refraction, 
in ſome other Point of the Axis R; let H the given Diſtance of the 
Point in the Axis H, from the Focal Point P, be called d; and then 
if the Point H has been aſſumed, ſo that the ſaid given Quantity, or 
5 Diſtance, 4, is greater than 45 —_ but leſs tun = 1 fay 
me refracting Superficies G HI, that ſhall perform what was required, 
Z 8055 (dd Y =) 
mt — ( 


will be part of a concave Sphere, whoſe Radius is = 


and HR, the Diſtance of the given Point I, from R, the Point to 


which all the Rays will tend, after Refraction at the ſaid concave 
Surface, {whoſe Radius, being found, as above, we call v) will 
ae rn err ee 
Centre, with an Interval a little leſs than H R, deſcribe the circum- 
ference KLM, and the Figure GHIMLK will denote the Section of 
a double concave Lens, which, placed at the given Point in the Axis H, 
{taken nevertheleſs within the Limits above-mentioned) will collect 
all Sorts of Rays proceeding from the Speculum, into one and the 
lame Focus, or Point of the Axis, R, as was required; for the 
Surface G H I, which firſt receives thoſe Rays, will refract the moſt 
refrangible Sort converging. to the Point P, and alfo the leaft 
eefrapgible converging towards Q, ſo that both Sorts, after ſuch 
= Rceiraction, will concur in the Point R; but the Rays tending to R, 
ais manifeſt, will ſuffer no Refraction at their Emergence from the 
Superficies K LM, becauſe R is the Centre thereof, hy Conſtruction; 
which Point, R, where a perfect Image of an Object infinitely diſtant 
will be formed, we call the Focus of the Teleſcope, to diſtinguiſh it 
from the Point, P, which we have before called the Focus of the 
Speculum. jj%%%ͤͤ;ͤ ( H:anegeenls D940) SSHB- 
= this manner a Lens, (or. inſtead thereof a triangular Priſm with 
two of it's Sides ground concave, and the third plain, if that be found 


as practicable) may be formed and ſituated, ſo as to correct the 
Errors of the Speculum ariſing from the different Refrangibility of 
the Rays of Light. But, in order to render this kind of Teleſcopes 
abſolutely perfect in their Conſtruction, the Errors alſo that reſult from 
the ſpherical F igure muſt be rectified; and with regard to this, we 
aſſert, that it is poſſible to aſſume a Point in- the Axis, between the 


nd 


Focus 
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Of improving and perfetling Catadioptrical Teleſcopes, | 


Focus of the Speculum and it's Vertex, (as we have taken the Point I, 


in the following Example *). at which, if a refracting Superficies, or 


Lens, be conſtituted, according to the Method already delivered. 


it will not only correct the Errors occaſioned by the unequal Refraction 
of the Rays of Light, but alſo rectify ſuch as proceed from the ſpherical 
Figure of this Speculum, to a much greater Degree of Exactneſs than 
is requiſite for any Phyſical Purpoſe (meaning always the Errors of 
thoſe Rays which reſpect the Axis). Now to find or determine this 
Point, affords a Problem not eaſy to be ſolved; and we recommend it, 


Seeing therefore it is poſſible, and' we believe alſo practicable, to 
_ remedy the Imperfections of this kind of Speculums, (from whatſoever 
Cauſe they ariſe) by the Method we have here propoſed ; it ſeems to 


follow, that Catadioptrical Teleſcopes may be carried, by this means, 
to as great a Degree of Perfection, as they are capable of receiving; 
provided ſpherical Figures can be truly communicated, with an ex- 
quiſite Poliſh, to Glaſſes of a large Aperture, and a Foil of Quickſilver 
made alſo to retain that Figure accurately, and without any Inequality ; 
for the Object-Glaſs or Speculum being rendered perfect, ſo as that all 
ſorts of Rays, proceeding from one lucid Pbint in it's Axis, ſhall 
be collected by means of the Lens exactly in another Point, it's Aperture 
may then be extended to it's furtheſt Limits; and that is, till the whole 


Pupil of the Eye (or the whole Portion of the Eye-Glaſs to be uſed, 


when that becomes neceſfartly leſs than the Pupil) be filled with Rays 
proceeding from the Speculum, and flowing from one Point of the 


Object, but no farther ; becauſe this is a Limitation made by Nature. 
in the Structure of the Eye itſelf: And in Teleſcopes whoſe Conſtruction 


is ſuch as we have now deſcribed, the largeſt Aperture of the Speculum 


that can ever be of Uſe, will be to the Diameter of the Pupibot the 


Eye, very nearly, in a Ratio compounded of the Ratios. of the Focal 
Length of the Speculum to the Diſtance of that Focus from the Lens, 
and of the Diſtance of the Lens from the Focus of the "Teleſcope, to 


Unity: That is, of BP to PH, and of R H to ; which 


Proportion holds, whatever be the Charge or the Power of Mag- 


nifying. 


But if Inquiry be made as to the Charge moſt proper and convenient 
that will be determined beſt by Experience, in theſe, as well as in al 


other ſorts of Teleſcopes: However, on Suppoſition that one of 3 


given Length has it's Aperture and Charge rightly 'ordered and pro- 
portioned, the Rule for. preſerving the ſame Degree of Brightneſs and 
Diſtin&neſs, in all others of a like Conſtruction, will be, to make the 
Apertures, and magnifying Powers, directly as the Focal Lengths of 
the Speculums; which ſhews the vaſt Advantage and Perfection of 
theſe Teleſcopes, above the common reflecting ones; where, according 
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to Sir I. Newton's Rule, the Apertures, and Powers of Magnifying, 1 
muſt be as the Biquadrate Roots of the Cubes of their Lengths*. - =. 

It is likewiſe a conſiderable Advantage in this Conſtruct ion, that 1 
the Reflection from the concave Side of the Speculum will do no | — 


ſenſible Prejudice; becauſe the Image of any Object made thereby, 
18 removed to fo vaſt a Diſtance from the principal Image, formed 
by the convex-Surface, as to create no manner of Confuſion or Diſtur- 
bance in the Viſion 3 which neceſſarily happens, in ſome Degree, 
from the Vicinity of thoſe Images, when the Glaſs is ground concave — 
on one Side, and as much convex on the other; according to the  _ 
Method propounded by Sir J. Newton, in his Opticks. VEL JL 
It may be imagined, perhaps, at firſt View, that (if our Reaſoning. 
is juſt) the Errors of refracting Teleſcopes, occaſioned by the different 
| Refratigibility of Light, may be corrected by a like Artifice : But 4» 
che Aberration of the Rays from the principal Focus is there ſo great, {| 
and bears ſo conſiderable a Proportion to the Focal Length of the 
Teleſcope, that the Error cannot be rectified by the Interpoſition 
of any Lens, until the Rays are, by a contrary Refraction, collected 
again at an infinite Diſtance, which renders this Expedient quite 
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_ us; however there is no need to deſpair of accompliſhing even | 
4 W this, by other Methods: And, by the way, we may obſerve, if it | 
were worth while to ſeek a Remedy for the Errors occaſioned by the | 
_— {phcrica] Figure of the Object-Glaſs only, in Dioptrical Teleſcopes; | 
4 that might be obtained by the proper Application of a ſuitable Lens, 


between the Focus and the Vertex of the Obje&-Glaſs z which is much. _ 


_ tore caly and practicable, than the grinding of Glaſſes to Hyper- 19 
WM bolical or Elliptical Figures. 5 903! een e e 4 
Por a further Illuſtration of what is gone before, it may be proper 1 


to exhibit the ſeveral Parts and Proportions of a Teleſcope in Numbers 

computed according to the Theorems already delivered; and in Practice 

we judge it will be moſt convenient, that the Radii of the Spheres to 

which the concave and convex Sides of the Speculum are ground, be 

nearly in the Ratio of 6 to 53 as in the following Example; where 

ABC DEF, repreſents the great Speculum of Glaſs, ground concave pig. 48. 
on one Side, and convex. on the other; quickſilvered over the 
e Side, and of an equal Thickneſs: all round. it's Circum- 
ſerence. he 1 Hh JFF SOIL 610+ 


. — 
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1 The Radius of Convexity = e = 40 Inches. 


Y ll thc = + Ye 


+ putting u, the Sine of Incidence = 1003 m,, the Sine of 
ciraCtion of the leaſt refrangible Rays, out of Glaſs into Air, = 154 3 

and w, the Sine of Refraction of the moſt refrangible Rays, = 156-3, 

3 Sir J. Newton-found them. by Experiments; we ſhallhave, 12 
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PB, the Focal 
refrangible Rays“ = 18.2926 +, which will be ſomewhat increaſe 


O F improvi ng and erſecting Catadioptrical Teleſcopes; 
h of the Speculum with regard to the moſt 


by the Thickneſs of the Glaſs, when that is conſiderable. & 
P A. the greateſt Aberration of the Rays, occaſioned by their 
different Degrees of Refrangibility, = .05594 +, which Quantity, 
in Practice, ſhould be a very little augmented, rather than Other: 


wiſe ; wherefore we put it here . g =e. _ 
The Radius of the concave Surface of the Lens, turned toward the 
ulum, viz. of GH I, = v = 2.8 Inches. 
The Radius of the concave Surface of the Lens, tarned from th 


Speculum, viz. of K LM, = 6.7 Inches. 


The Thickneſs of the Lens at the Vertex L H = == of an luck; 


The Aperture of the Lens muſt be about + of the Aperture of the 
Speculum. 


H P, the Diſtance of the Focal Point P from the Point H, where the 


aboveſaid Lens is to be placed, ſo as to correct the Errors ariſing 
from the different Refrangibility of the Rays, and alſo the Errors of 


the ſpherical Figure, = 2 . 5+ Inches. 
HR, the Diſtance of H the Vertex of the Lens from R the Focus 


of the Telefcope, = 6.8 Inches. 
And if we ſuppoſe the Diameter of the Pupil of the Eye to be — of an 


Inch, (though it has not one certain Meaſure) this the Diameter 


of the greateſt Aperture of the Speculum, that can ever be of Ulc, 
will be 6 ＋ Inches, nearly. 


The ſmall plano-convex Eye-Glaſ O muſt always 1 one common 


Focus with the Teleſcope, to wit, the Point R tranſlated to r, by 


Reflection from the Baſe of the Priſm N; for which Reaſon it muſt 
retain, at all times, an equal and invariable Diſtance from the Lens 


GHIK LM; which Diſtance will be the Focal Length of the ſaid 
Eye-Glaſs more HR ( HN Nr) the Diſtance of the Lens from 


the Focus of the Teleſcope R. 


The Form and Poſition - the Priſm N, WY the Canara of. 


the other Parts neceſſary, will be much the ſame as in the Newtonian 


Teleſcope.” 
If the Focal Length of the Eye-Glaſs | be - — of an Inch, the Teleſcope 


will magnify about 200 times. 

This Teleſcope may be contrived in the Gregorian way, by uſing, 
inſtead of a Lens and Priſm a ſmall Speculum ſpherically concave on 
one ſide, and convex on the other; but we think it not worth while 


to attempt this Conſtruction, as an Inveſtigation of the Proportion L 
between the two Surfaces neceſſarily, in this ſmall Speculum, to unite Wl 


the Rays proceeding from the great one, into one Point, would 


intricate, and the Practice alſo very difficult; by reaſon that a little 


Inaccuracy will, in this Caſe, occaſion Errors much more conſiderable 
than a like Imperfection i in the wenne Lens. 


. . 


—_ 
—_ 


conclude this Eſſay; 


Conſtr actions of the reflecting Teleſcope into Practice without anſwering, 


* 


- 


| Of improving and perfecting Catadioptrical Teleſcopes, b : 
We have hitherto ſuppoſed the Radius of the Concavity greater 


: *Þ 19 | 


than that of the Convexity; as being moſt convenient and uſeſul, 


on ſeveral Accounts, in forming this kind of Telefcopes ; however, 
it may be proper to remark, that the ſame Method may be uſed for 


ecting the Errors of the Spe 
e is leſs than that of the Convexity; only the refracting 


Superficies of the Lens placed between it's Vertex and Focus, will 


culum, when the Radius of it's 


be convex, and not concave, as in the former Caſe. And there is 


another thing worthy of Remark, that the Focus, or Point (P), where 


the moſt refrangible Rays are collected, will fall farther from the Vertex 
of this Speculum, than the Focus of the leaſt refrangible (Q); a 


of any Figure whatſoever, or howſoever they be diſpoſed, = _ 

Now all things being put as before, and making H Q = d, 
I ſay the convex Superficies GH I of a Lens placed at H, that ſhall 
correct the Errors ariſing from the different Refrangibility of Rays, 


| Circumſtance which never happens by Refraction alone, in Glaſſes 


in this kind of Speculum, will be part of a Sphere, whoſe Radius 


3 *. UM dsy: 
5 („ Mt] pot 


* 


Point R, where the Rays of all ſorts will unite, after this Refraction, 


«dv 


from H the given Point in the Axis, will be = — 


» And FER, the Diſtance of the 


(E oh 


which Point R being taken as a Centre, deſcribe thereon the Arch 


KLM, and the Figure G HIM LK will repreſent the Section 


of a Meniſcus-Glaſs, or Lens, which, placed at the Point H, aſſumed 


between the Vertex and Focus of the Speculum, will collect all ſorts 


of Rays proceeding therefrom into one and the ſame Point, or 


Focus, R. We might alſo ſhew, how this Error may be rectified 


by one or more Glaſſes, placed in the Axis, at a Diſtance farther 


from the Vertex than the Focal Point P; but the former Speculum 
is ſo much preferable to this, for the conſtructing of Teleſcopes, that 
we think it not worth while to proſecute this Matter. farther, To, 


Whoever ſhall think fit to put the Method here propoſed in Exe- 


cution, we dare venture (from a Trial that has been made) to aſſure: 


him of Succeſs; provided the ſame Diligence, Care, and Accuracy, be 


applied, in chooſing, figuring, poliſhing, and foiling, the Glaſs, that 


nas of late been employed for the forming Speculums of Metal; and 


let none be diſcouraged, though the firſt and ſecond Attempt ſhould 
fail; for that muſt be expected, if the ordinary way of grinding and 
poliſhing be uſed: Greater Exactneſs is here required, than is uſually: 
thought ſufficient for the Object-Glaſſes of refracting Teleſcopes: Let 
it be alſo conſidered how many Eſſays, for a long Term of Years, 
vere made by Mr Gregory, Sir J. Newton, and others, to reduce their 
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in any tolerable Degree, what their Theories promiſed : The Work. 
men they employed were chiefly Optical Inſtrüment- makers, and had 
It been left to ſuch Perſons only to perform by themſelves, we have 
reaſon to think, that it would have been pronounced impracticable 
to this Day, to make a reflecting Teleſcope that ſhould equal or excel 
refracting ones of ten times it Length; though we now ſee, that moſt 
of thelſe_ Artificers are capable of making them to ſuch a Degtee of 
Perfection as was formerly deſpaired o]. April 5. 1739. 
5 Wer III. Though Microſcopes, compoſed of Refracting Glaſſes only, 
<q th have been vaſtly improved, as to their Effects of magnifying 3 yet they 
ker, . D. have been attended with ſuch great Tnconveniences, that their Appli- 
F. R. S, No. cation to many Arts, in which they might be very convenient, is not ſo 
555 S. common as might be expected, and Mankind have reaped but a ſmall 
6. 1 Part of the Advantage obtainable from ſo ſurprizing and uſeful an 
| Inſtrument, .. LS. oh e 
Among the Inconveniences mentiqped, theſe are the meſt con- 
ſiderable: %%% ͤĩ17;7ĩ9ũ a e 295 
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1. That in order to magnify greatly, it is neceſſary the Object-Glaß 
be a Portion of a very minute Sphere, wheſe Focus being very ſhort, 
the Object muſt be brought exceeding near; it, will therefore be ſhaded 
by the Microſcope, and not viſible by any other Light than what paſſes 
through itſelf; in this Caſe therefore, opake Objects will not be ſeen 
at all, VVV WO. 

2. Objects illuminated this way, may be rather ſaid to eclipſe the 
Light, than to be truly ſeen, little more being exactly repreſented to 
the Eye. than the Out- line; the Depreſſions and Elevations within 
the Out- line; appearing like ſo many Lights and Shades, according to 

their different Degree of Thickneſs or Tranſparency; though the 
contrary happens in ordinary Viſion, in which the Lights and Shades 
are produced by the different Expoſure of the Surface of the Body to the 
5 incident Light. . 119 OF eee, 
3. Small Parts of large Objects cannot eaſily be applied to tie 
Microſcope, without being divided from their Wholes, which in the 
Caſe of Vivi-ſection defeats the Experiment, the Part dying, and no 
more Motion being obſerved therein. 54.005 $ ; 
4. The Focus in the Dioptrick Microſcope being ſo very ſhort, 
exceeding nice, the leaſt Deviation from it rendring Viſion turbid; 
therefore a very {mall Part of an Irregular Object can be ſeen diſtinctly 
this way. . n ter ogy a 1 


To remedy theſe Defects J have contrived a Microſcope on the 
Model of the Newtonian Teleſcope, in which I have been greatly 
aſſiſted by that excellent Workman, Mr ScaFlet, jun. 1 ſhall fay 
nothing of the Effects of this InſtrUment, excepting that it magnifies 
from the Diſtance of ꝙ to 24 Inches... ẽqP Fi 
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un Account of Mr Lecuwenhoek's Microſcopes, 121 
Fig. 50. The entire Microſcope mounted on it's Pedeſtal, on a pro - Explanation 


per Joint, contrived ſo as to direct the Inſtrument towards any Object. of the Figuren. 


Eg. 51. The Section of the Inſtrument, in which A is the larger Fig. 50, 51. 
Concave metalline Speculum, CD is the leſſer concave metalline Speculum; | 

E F a hollow Braſs Screw to faſten in the 1ſt Dioptrical Glaſs, or Pla- 

no-convex Lens; & H another Screw faſtening on the hollow Cylinder 

E FI K (in which the Dioptric Glaſſes are contained) to the Body of 

ce Microſcope; IK a Cap with a ſmall: Perforation, ſerving as an 
Aperture to the Eye-Glaſs,” or 2d Lens (convex. on both Sides); MILL, 
sa long Screw paſſing through the Nuts P and V, ſerving to bring 
the ſmall Speculum to a proper Diſtance from the larger; NQ a fliding.. - 
picce moved by the Screw, carrying the Stem QR, and little Speculum _ 
co; Y X a Screw for the Cap at Fig. 52; that at Fig. 33 is to be Fig. 52653. 
= (crewed' on the Ape oO oo PR 3 
ie. 54. Shews the Conſtruction of- the Microſcope, in which i is Fig. 54. 
an Object ſuppoſed erect; from which Rays falling on the Speculum 

425, will be reflected to the Focus ł, where they will form an inverted 
Image, and being reflected by the ſmall Speculum c d, they will paſs 
rough the Perforation of the great Speculum, any fafling on the Plano- 

WS convex Glaſs e f, converge again, and form an erect Image at I; which 

being brought very near to the Eye, and ſo conſiderably magnified, 

vill be diſtinctly ſeen through the Eye-Glaſs g 5. 
IV. I viewed attentively the Objects applied to theſe Microſcopes by 4 Account of 
Mr Lecuwenboc himſelf, which Mr Fltes“ has given a Lift of in His Mr Leeuwen. 
Account; but the greateſt Part of them were deſtroyed by Time, or * 1 
truck off by Accident; which, indeed, is no Wonder, as they were Hs nen 
only glewed on a Pin's Point, and left quite unguarded. Nine or ten F. R. S. No. 
of them, however, are ſtill remaining; which, after cleaning the 458. p. 503. 
_ Glaſſes, appeared extremely plain and diſtin&, and proved the great Sept. &c. 

_ >: of Mr Leeuwenboek, in adapting his Objects to ſuch Magnifiers "ur 
ass would ſhew them beft, as well as in the Contrivance of the Aper- 
_ cc to his Glaſſes, which, when the Object was tranſparent, he made 


* 


cceeding ſmall, ſince much Light in that Caſe would be prejudicial: 
_ ut, when the Object itſelf was dark, he enlarged the Aperture, to 
_ 5 kit all poſſible Advantage of the Light. The Lens being ſet fo as 
s be brought cloſe to the Eye, is allo of great Uſe, ſince thereby a 
berger Part of the Object may be ſeen in one View. ©” | | 
I muſt be remembered, that all theſe Microſcopes are of one and 
'Y the ſame Structure, and that the moſt ſimple poſſible; being only a 
a ſingle Lens, with 4 moveable Pin before it, on which to fix the Object, 
© and bring it to „ OCT 3 Tn n5 
Though I was ſenſible it muſt coſt much Trouble to meaſure the focal 
4 7 of theſe 26 Microſcopes, and thereby aſcertain their Powers 
AM magnifyirig, I conſidered that, without ſo doing, it would be im- 
ein 5 „ 
VOL. VIII. „„ 7 KR poſſible 
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| ſcopes is able to magnify the 
And therefore, I am fully perſuaded, and! dee 1 ſhall ve, BF 
of, could not poſſibly be ma e'by J ffs it we eh n more th 


very far ſrom containing all the 
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un of bewehrt, 


poſſible to unn 4 right Judgement! of them, or make any nll f 
CTompariſon between them and dur u Phis Taſk therefore 1 hae 
performed, with as much Care and Exadtneſs/ as I was able; and have 
ſhewn, in the following Table, how many of them have the ſame 
Focus, and conſequently magnify 1 in the ſame Degree; how many times 
they rey ga! the Diameter, and how many times the Superficieg of any 
Objects appſied to them. I have given the Calculations in round Num. 
bers, the Fractions making but an inconſiderable Difference ; and hope 
any Miſtakes I may have TY þ in 1 nice 4 Matter will be ws ob 


ON EO CO 


- 


e 88 . ²˙ 


A Table of ' the F ocal Diſtknees of Mr Beach bach 26 Miathſiops 
calculated by an Inch Stals divided into 100 Paris; with a Computation 
f their * maguifying Powers, io an 0 4 ſets N ey! 2 8 hs 
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# have jm 1 gined, ” We find here indeed, 26 Microſcopes in 173 Htle 3 F 
Boxes: each Box contains a Couple of them, and is marked in twWo 
Places with a Number, to diſtinguiſſi it from the reſt. But as the firſt 

of theſe Boxes is marked 15, and the reſt with following Numbers 
on to 27 3 it neceſſarily” imphes there were 14 preceding Boxes, ſince. 

no Man begins with the Number 15. Mr Leeuwen bos, then, had 
another Cabinet, that held 14 Bexes before ouùrs in numerical Order, 
and probably each Box contained a Couple of Microſoopes, as our 
Boxes do. But beſides theſe two Cabinets, he had ſeveral other Micro- 

ſcopes of different Sorts, as his own Writings will make appear. 
| Our Cabinet ſeems to have been only his Repoſitory of Objects; for 
cvery Mieroſcope herein was engaged by an Object affed to it, and 
thereby rendered uſeleſs for any other Purpoſe; whereas thoſe he em- = 
ployed in his daily Obſervations muſt have been always ready, and at . 
full Liberty, to examine whatever offered. Many of them too muſt 1 
certainly have been much greater Magnifiers than afly in our Poſſeſſion. — 
And we are aſſured by himſelf, that ſuch he had; for he often men- 5 _ an 
tions his ſhifting Objects from his common to his better, and thence to 
his moſt exquiſite e er And, beſides, (in the ſecond Volume cf 
of his Works *) he ſays, I have an hundred and an hundred Micro- Fa 

« ſcopes, - moſt' whereof are able to ſhew Objects ſo diſtinRly;! even in 1 TY 
the cloudyeſt Weather, and by Day-light only, that if the Animalcula = 1 
« in Semine maſculino of Animals had the Extremity of their Tails | TAR 
*« forked, {as deſcribed by a certain Writer) I ſhould eafily have diſ- 1 Wb 
covered it.“ Among this Number, many, without doubt, were 1 
contrived for the Examination of Fluids, ſince great Part of his Obſer- - 1 
vations were made on them: He informs us alſo, that his Method was „ 
to put them into an exceeding ſmall or capillary Tube of Glaſs, which EY, 4300 
there does not ſeem to be any' Means of applyihg to the Microſcopes _ 
n our Cabinet, even had they been at Liberty; and much leſs for the 1 
larger Tubes he made uſe of to view the Circulation of the Blood in : 10 1 


— 


Volume of his Works f. But to proceed Y 18 ö B Fe 8 | 1 
Mr Leeutven bock, in a Letter to this Soc V concerning the Ani- —_—_ 


mY 


of Sand ||. Again, in his 113th Letter; ſpeaking of the Semen virile; ge 
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No the Focus of the greateſt Magnifier of his being 4 of an Inc, 
2ãẽ⁊«s near as can well be meaſured, it is capable of magnifying the Diane. Wl 
ter of an Object (to an Eye that ſees ſmall Objects beſt at eight Inches) 
no more than 160, and the Superficies 25600 times: So that Objects 
one Million whereof ſcarce equal a Grain of Sand, viewed through fuch 
2 Lens, (as only the Spperficies can be ſeen) could appear no larger 
- " than 24 Grains of Sand would be to the naked Eye; and 1 ſubmit it 
cd to be conſidered, whether that is not too ſmall a Size for any Man to 
deſcribe ſo particularly, and delineate the Form and Parts of, 
But Mr Leeuwenbocł goes yet abundantly. farther : For, to mention 
only one Inſtance, of which there are ſeveral in his Writings ; he tell 
this SocieTY in his Letter of Fuly 25, 1684, that he could diſcern 
Voeſſels in the human Eye, fo amazingly minute, that, deſiring to 
_- know their Smallneſs, he meaſured them by the Diameter of a Grain of 
Sand, (the Proceſs of which Menſuration is there ſet down) and found 
by arithmetical Calculation, that a large Grain of Sand muſt be divided 
into 18,399,744,000 Parts “, ere it can be ſmall enough to enter theſe 


ff — 
* 


minute Veſſels. He muſt therefore certainly have had Glaſſes, that | = 
were much greater Magnifiers than any we have of his. In = 


It may perhaps be objected, that Mr Zeeuwenboek declares, he dd t 


4 not uſe ſuch ſmall Glaſſes as ſome People boaſted of; and that, although i fi 
for 40 Years together he had been poſſeſſed of Glaſſes exceedingly mi-. C 
nute, he had employed them very ſeldom; ſince, in his Opinion, 
. they could not ſo welt ſerve to make the firſt Diſcoveries of Things, a3 . C 
thoſe of a larger Diameter. In Anſwer to this, I muſt obſerve, that f 
Mr Leeuwenþoek, in this Place, is reflecting on a certain Phyſician, WW al 
who boaſted of an extraordinary Microſcope , ſcarce bigger than a viſible t 
Point, whereby he pretended to diſcover the Auimalcules in Semine di- a 
15 ili to be exactly of an human Shape, with only a Skin over it, For ir 
he ſays, that while he was attentively obſerving theſe Auimalcules, one S, 


of them (a little bigger than the reſt) preſented itſelf, having almoſt Wi 00 
ſlipped off it's Skin : And then there plainly appeared two naked Thighs Wl ſo 
and Legs, a Breaſt, and two Arms, above which, the Skin being thruſt 3 ti 
up, covered the Head as it were a Cap. The Sex he confeſſes he could = 
not diſtinguiſh, and adds, that it died in endeavouring to get cler Wn G 
of the Skin. | 3 . 5 8 NC 
Mr Leeuwenboek very juſtly expoſes this romantic Diſcovery, pfe- 
| | tended to be made by this Speck of a Microſcope ; and takes occaſion 
= therefrom to let us know, he does not think ſuch minute Glaſles are 
much to be depended on as thoſe of a larger Diameter. But there ar: 
ſo many Degrees between the ſmalleſt Glaſs we have of his, (whoſe 
Focus 1s at 25 of an Inch) and this almoſt inviſible Point, that we mo 
not infer from hence he uſed none of: a Size between. Nay, this vel 
Letter ſeems to imply the contrary ; for it tells us, that, in examining 


iu 
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| An Account of Mer Lecuwenhoek's Microſcopes 


| the Semen virile, he made uſe of 8 or 10 Microſcopes of Age m 


nifying Powers: But as all the Microſcopes we have of his, have 65. 


2 faſtened to them, and beſides have no Apparatus for Fluids, I 


think they could not probably be the ſame he employed for that Exami- 
nation. May we not rather ſuppoſe he had 8 or 10 different Sizes of 
Microſcopes, that magnified more than ours? For we know, Fluids 


require to be examined by the greateſt Magniter | and doubtleſs he 


made uſe of ſuch for that purpoſe. 

| There is no Advantage in employing a greater Magnifier for any 
Objeck, than what is requiſite to ſhew the ſame diſtinctly; but when 
the Object is exceedingly minute, the magnifying Power of the Glaſs 


muſt be proportionably great, or elſe it will be impoſſible to ſee the 


Object clearly. A Lens, (for Example) that ſhews a whole Flea 
ditinckly, magnifies not near nga to ſhew the Animalcules in the 
Semen of that Flea. 


I am ſenſible, that Mr Letuwenbyeh, by long Price. and uncom- 


mon Attention, might be able to 8 many Objects with theſe Mi- 


croſcopes, which others, lefs accuſtomed to Obſervations of this kind, 
cannot readily do: His Eyes too might be ſomewhat different from 


the Standard I meaſure by. But all theſe Allowances will not, I think, 


ſuffice to reconcile the Palſages I have quoted with the Powers of the 
Glaſſes under Examination. 

While I was overlooking che Microſcopes of Mr Leeuwenboek, an 
Opportunity preſented of examining and comparing with them a curious 
Apparatus of Silver with ſixdifferent Magnifiers, belonging to Mr Folkes, 
and then newly made for him by Mr Cuff in Fleet-ftreet, The Body of 
this Inſtrument, into which the Glaſſes are occaſionally to be faſtened, is 


after the Faſhion of Wilſon's Pocket-Microſcope; and contrived to ſcrew 


into the Side of a Scroll fixed on a Pedeſtal, 1 which a turning 


Speculum reflects the Light upwards upon the Object: It is likewiſe 
contrived to be uſed with the Apparatus of the So r Microſcope De- 
1criptions and Figures of both of which I have ſince given in a Book in- 


tituled, The Microſcope made eaſy. Edit, 2d. Lond. 1743. 8%, 


| meaſured the focal Diſtances, and magnifying Powers of the Six 


Glaſſes, and found them to be. as follows, 
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calculated by an Inch Heul divided into an hundred Parts, with 4 


— Computation of their N 1% an 2 n 700 yr at ' gh 
Tuches. 1 e 


W 


Focus. Diameter. 644. Ni 8050 


| EET of a an Inch. oo, HG | 1bo,0 006. . Wo Pj . 


3d. Ni 1 oO. 3 „ 1000. 


Sth. „„ J 7 wake 
oth. e F RE, BY: : 25 0 | | s 1 16. 1 ey oe ts x 256. 


The above Calculation e that Mr Piles i Firſt Glaſs.m ngnifer 


the Superficies of an Object 6 times as much as the greateſt: Magni. 

fier of Mr Leeumenboet: And that the Animelculs (a Million whereof, 
he fays, ſcarce equalled the Bigneſs of a Grain of Sand) would, if 
viewed with this Magnifier, appear as large us 16 Grains of Sand do 


to the naked Eye. And I. cannòt fappoſe but Mr Lemitben bocf had 
Glaſſes to magnify even more than this, though they ate not come to 
us. For I cannot other wiſe conceive, how he could obſerve the Aui- 


malcules in the Semen maſtulinitm of a Flea,''and' of a Gnat, as we find 

he did, or aſſert *, as he does in the ſtrongeſt Terms , that he could ſce 
the minuteſt Sort of Animalcules in Pepper-water, with his Glaſſes,” as 
3 as he could Swarms of Flies or Gnats hovering in the Air with 


his naked Eye, though they were more than ten Millions of Times 
leſs than a Grain of Sand. And left this- ſnould be imagined" only a 


random Gueſs, he gives immediately a regular arickmetical Calculation 


to prove his Computation right. But I believe we' muſt all be ſenſible, 


that no Glaſſes in this Cabinet are able to ander, ſuen minute 8 405 
diſtinguiſhable. Juin ei | 
I am defirous to do all poſſible Juſtice to theſe et e 

acknowledging their Excellence, as far as their magnifying Power ex. 


tends : But I ſhould do wrong to Mr Leeuwhenhoek; ſhould I ſuffer the 
World to believe theſe were his greateſt Magnifiers z ſince whoever 
; hereafter ſhould examine them with that Ima ginatians, would be apt to 
entertain a bad Opinion of his Veracity. _ 

Experience teaches, that Globules of Glaſs extremely minute, though 
they magnify prodigiouſly, are ſeldom able to ſhew Objects ſufficient 
diſtinct, and therefore are very apt to lead People into Errors: Wie 


b Vol. IV. Fong 21, 22, 7 Pag. 23. f 
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| would have been preſerved in a much better Manner. 


x 
4 


certainly was 4 gabd eaſon for Mr Egeumemboebx rejefting them: But 


a ground convex Lens, though muck ſmaller. than any of his before us, 


Frightly applied, will ſnew exceedingly minute Objects magnified to 
4 fSrifing 12 and with ſufficient Light b. Clearnek, as Mr 
Folkes's irſe Glals wimedies. e # 

[ hope I ſhall not be imagined to intend any Diſreſpect to this famous 
Man, if I ſuppoſe,' that our preſent. Microſcopes are much more uſeful 


and convenient than theſe of his. Let him always be remembered with 


the higheſt: Honour, for the wonderful Diſcoveries he made, and the 


Microſcopes he has left us, which are indeed extraordinary, when con- 


ſidered as the firſt almoſt of their kind: Let us reverence him as our 
great Maſter in this Art. But the World ſince muſt have been ſtrangely 


| ſtupid, if it could have improved nothing, where there was room for 


ſo much Improvement. I do not mean as to the Glaſſes (for the Good- 
neſs of theſe before us, gives juſt Reaſon to believe he might have others 
as excellent as can perhaps be ever made); but as to the Structure of the 
Inſtrument they are ſet in, and the Manner of applying Objects to 
them. And I fancy moſt People will allow, that herein great Improve- 
ments have been made: And it is with pleaſure I find, that a large Share 
of the Credit belongs to our own Countrymen. e | 


One thing alone (which, when Nightly confidered, may appear but 


trifling) has conduced greatly to theſe Improvements ; and that is, the 
making uſe of fine tranſparent Mu/covy Tale or I/inglaſs, placed in 
Sliders, to incloſe Objects in. Had Mr Leeuwenbork known this way, 
it would have ſaved him à vaſt deal of Expence and Trouble: For 


then, we may reaſonably ſuppoſe, inſtead of making an entire and ſe- 
parate Microſcope for every Object he was deſirous to keep by him in 
readineſs to ſhew his Friends, he would probably have ſecured his Ob- 
xs in Sliders, as we at prefent do, and have contrived ſome ſuch 
Means as ours, of ſcrewing his ſeveral Glaſſes of different magnifying 


Powers, occaſionally, to one and the ſame Inſtrument, and of apply- 


ing his Sliders to which of them he judged beſt, A few good Glaſſes, 
gradually magnifying one more than other, would, by ſuch a Method, 


have anſwered all the Purpoſes; of his great Number, and his Objects 
Two extraordinary Improvements have appeared within theſe two 
Years, which I beg leave to lay before you, as I think it has not been yet 


done, I mean, the Solar or Camera OB/cura/Microſcope, and the Micro- 
ſcope for opake Objects. Both theſe Inventions we are obliged for to the 


ingenious Dr Liberkbun, who, when he was in England laſt Winter was 
Twelvemonth, ſhewed an Apparatus of bis own" raaking, for each of 


_ theſe Purpoſes, to ſeveral Gentlemen of this Soo 1ET V, as well as to 
ſome Opticians, amongſt whom Mr Cuff, in Fleet-ftreet, has taken great 


Pains to im prove and bring them to Perfection; and therefore the Ap- 


Paratus prepared by him is what I am about to deſcribe, 
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ns An Account of Mr Leeuwenhoek's Microſcopes. 

ED This Solar Microſcope is compoſed of a Tube, a Looking-Glaſz, 2 
convex. Lens, and a Microſcope. The Tube is of Braſs, near two In- 
ches in Diameter, fixed in a circular Collar of Mahogany, which, tur- 
ing round at pleaſure, in a ſquare Frame, may be adjuſted eaſily: to x 
Hole in the Shutter of a Window, in ſuch a manner, that no Light 
can paſs into the Room but through the aforeſaid Tube. Faſtened to 
the Frame by Hinges, on the Side that goes without the Window, is 2 
Looking-Glaſs, which, by means of a jointed braſs Wire coming through 
the Frame, may be either moved vertically or horizontally,” to throw 
the Sun's Rays through the braſs Tube into the darkened Room. The 

End of the braſs Tube, without the Shutter, has a convex Lens, to 
collect the Rays, and bring them to a Focus; and on the End within 

5 8 the Room, Wiſſon's Pocket · Microſcope is ſcrewed, with the Object to 
be exam ined applied to it in a Slider. The Sun's Rays being directed 

by the Looking: Glaſs through the Tube upon the Object, the Image or 

Picture of the Object is thrown diſtinctly and beautifully upon a Screen 

of white Paper, and may be magnified beyond the Imagination of thoſe 

who have not ſeen it. I aſſiſted lately in making ſome Experiments 

with Dr Alexander Stuart, by means of this Inſtrument, and a particu- 

lar Apparatus contrived by him, for viewing the Circulation of the 

Blood in Frogs, Mice, &c. and had the Pleaſure of beholding the 

Veins and Arteries in the Meſentery of a Frog magnified to near 2 In- 
ches Diameter, with the Globules of the Blood rolling through them as 
large almoſt as Pepper-corns. We examined alſo the Structure of the 
_ - Muſcles of the Abdomen, which were prodigiouſly magnified, and exhi- 

=_ bited a molt dejeghetul P... nor hm a 5 

= The Microſcope for opake Objects remedies the Inconvenience of 

= having the dark Side of an Object next the Eye: For by mean of a 

= a concave Speculum of Silver, highly poliſhed, in whoſe Centre a mag- 
1 nifying Lens is placed, the Object is ſo ſtrongly illuminated, that it 
—— | may be examined with all imaginable Eaſe and Pleaſure. A convenient 
= - Apparatus of this kind, with 4 different Specula, and Magnifiers of 
ifferent Powers, has lately been brought to Perfection by Mr Cuff. 

Theſe, with the large double reflecting Microſcope, are, 1 think, the 

chief, if not the only uſeful Sorts now made in England, 

I muſt not omit taking notice, that Mr Leeuwenboek ſays*, that ſome- 

times, to throw a greater Light upon his Objects, he uſed a ſmall con- 

vex Metal Speculum. How he applied it, I will not pretend to guels; 

but it is highly probable our double reflecting Microſcope may be owlng 

to this Hint. I muſt alſo obſerve farther, that +, after deſcribing his Ap- 

paratus for viewing Eels in Glaſs Tubes, Mr Leeuwenboek adds, that be BB 

had another Inſtrument, whereto he ſcrewed a Microſcope ſet in Braſs; 13 k 
upon which Microſcope, he tells us, he faſtened a little Diſh (of Brals i B my 
alſo, I ſuppoſe,) that his Eye might be thereby aſſiſted to ſee Objecs i: Nes 


* Vol. II. Part, II. . 93. vol. IV. pap. 182. 
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Deſeriptiom of an Inſtrumemt for o/erving the Moon's Diſtance, &. 
better: Fot he ſays, he had filed the Braſs. which was round his Mi- 


croſcope, as bright as he could, that the Light, while he was viewing 
Objects, might be reflected from it as much as poſſible. This Micro- 


7 


» £# 


cope, with it's Diſh, (Which I give an exact Copy of from the Picture Fig. 5;. 

in his Works) ſeems ſo; like our opake Microſcope with it's ſilver Spe- 
culum, that, after conſidering his-own Words, I ſubmit to your better 
Judgment, whether he is not properly the Inventor of it. His Words . * 
are theſe, Supra hoc Microſcopium Calillum ferruminavi, ut oculus 
3 bjefta tanto melius videret : nam cuprum circa Microſcopi um, quantum 
«por, lima abraſeram, ut Lumen in conſpicienaa objecta, quantum pate, 
(e jrradiar ei 8 J 
V. In the annexed Scheme“, P R $ denotes a Plate of Braſs, accu- 4 fru c % 
rately divided in the Limb D Q,, into! Degrees, 1 Minutes, and 5; *, rg Harri _. = 
Minutes, by a Diagonal Scale; and the z Degrees, and à Minutes, and Writing of Sir 


Minutes, counted for Degrees, Minutes, and s Minutes. I. Newton, - 
A3, is a Teleſcope, three or four Feet long, fixt on the Edge of von the Fa- 
chat Braſs Plate. Sey 17% noir Lf 60 2 ewrulÞ 4 * fore Le Me 
, is a Speculum, fixt on the ſaid Braſs Plate perpendicularly, as near anfing? 
as may be to the Object-glaſs of the Teleſcope, ſo as to be inclined 43 De/cription x, 
Degrees to the Axis of the Teleſcope, and intercept half the Light % I7/rument _ 
W which would otherwiſe come through the Teleſcope to the Eye. , 3 
0D, is a moveable Index, turning about the Centre C, and with it's Diſtance fem 
ff ducial Edge, ſhewing the Degrees, Minutes, and s Minutes, on the Limb be Nxt Stars 
of the Braſs Plate P 2; the Centre C, muſt be over-againſt the Middle 20 Sea. Read 
of the Speculum G. e e öͤͤ C Meet r 
,. is another Speculum, parallel to the former, when the fiducial 85 . 
age of the Index falls on od o/ 00!/:;; ſo that the ſame Star may Fig. 56 
then appear through the Teleſcope, in one and the ſame: Place, both 
by che direct Rays and by the reflexed ones; but if the Index be turned, 
he Star ſhall appear in two Places, whoſe Diſtance is ſhewed, on the 
Bras Limb, by the Index. VVV 
By this Inſtrument, the Diſtance. of the Moon from any Fixt Star is 
dus obſerved: View the Star through the Perſpicil by the direct 
abt, and the Moon by the Reflext (or on the contrary); and turn 
be Index till the Star touch the Limb of the Moon, and the Index ſhall 
bew upon the Braſs Limb of the Inſtrument, the Diſtance of the Star 
boom the Limb of the Moon; and though the Inſtrument ſhake, by 
* the Motion of your Ship at Sea, yet the Moon and Star will move to- 
ber, as if they did really touch one another in the Heavens; fo that 
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I” Obſervation may be made as exactly at Sea as at Land. 
And by the ſame Inſtrument, may be obſerved, exactly, the Alti- 
es of the Moon and Stars, by bringing them to the Horizon; and. 
ceceby the Latitude, and Times of Obſervations, may be determined 
ore exactly than by the Ways now in uſdG. . | 3 (eats 
In the Time of the Obſervation, if the Inſtrument move angularly 


vor is of the Teleſcope, the Star will, move in a Tangent of, 
o. VIII. Part i. VVV 
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n= en dan Pore non of the hotigenl\Moon, 0: Wi 
i © the Moon's Limb, or of the Horizon; bur” che Obſervation" may not. Wi 
# nuUi.thſtanding be made ewickiy, by noting" when the Line, deſeribed by 
| the Star, is a Tangent to the Moon's Limb, or tothe Hortzon, 
1 T.)1o make the Inſtrument uſeful, the Teleſcope ooglt- to take in; 
1 large Angle: And to make the Obfervation true, let the Star touch the 
Rb Moon's Limb, not on the Outſide of the Limb, but on the Infide. | 
4 Artempt to” VI. 1. This apparent Increaſe of the Moon's Diameter (which 2 

_ explain the Teleſcope with a Micrometer ſhews to. be only apparent) is owing to 
Ip horn nga the following early Prejudice, which we have imbibed' from Children. 
. When we look at the Sky towards the Zenith, we imagine it to be 
A fearing bigger, Much nearer to us, than when we look at it towards the Horizon; ſo that 
than when ele: it does not appear Spherical, according to the vertical Section EF GH, 
pg "7, but Elliptical, according to the Section e Fg h. For this Fappeal ty 
Deere: above every body's Senſe of ſeeing '; but not to'their Reaſon, which is apt u 
dM — /+porredby an take off the Prejudice in Perſons that have ſome Knowledge of Aﬀeo- 
= Experiment. nomy. Whereas any other Perſon looking up very high towards the 
= 5 4 Rev. J. Sky, and then forwards near the Horizon, will (when afked) ſay, that 
j jiers II. H. the Sky over his Head appears much nearer. The Sky thus ſeen, ftriks 
F. R. S. Com. the Eye in the ſame Manner as the long arched Roof of the Iſle of x 
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municated Jan. Cathedral Church, or the Cieling of a long Room. 
Ne 17345 This being premiſed, let us conſider the Eye at C, upon the Surface 
10. Nob of the Earth, and imagine C at the Surface to coincide with K at the 
4 2736. Centre; to avoid taking into Conſideration that the Moon is really far- 
= Fig. 57. ther from the Eye when in the Horizon, than when it is ſome Degrees 
=_ . high. Now when the Moon is at G, we conſider it as at g, not much 
A | _ farther than G; but when it is at H, we imagine it to be at B, almoſt 
as far again. Therefore, while it ſubtends the ſame Angle as it did 

before (nearly), we imagine it to be ſo much bigger as the Diſtance 

ſeems td eis e He inte, l1' 

I have contrived the following Experiment to illuſtrate this: 

Fig. 58. I took two Candles of equal Height and Bigneſs, A B, CD, and 
2, having placed AB at the Diſtance of 6 or 8 Feet from the Eye, | 
placed C D at double that Diſtance; then cauſing any unprejudicel 3 
Perſon to look at the Candles, I afked which was biggeſt ? and the Spec: Bl 

1 tator ſaid they were both of a Bigneſs; and that they appeared fo, be- 
_ cauſe he allowed for the greater Diſtance of CD; and this alſo 2 
1 peared to him, when he looked thro* a ſmall Hele. Then deſiring 
S him to ſhut his Eyes for a Time, I took away the Candle C D, an 
placed the Candle E F cloſe by the Candle A B, and though it w# 

ſhort again as the others, and as little again in Diameter, the Spectats! 

=. when he opened his Eyes, thought he faw the fame Candles as before. 
by Whence it is to be concluded, that when an Object is thought to be 
twice as far from the Eye as it was before, we think it to be twice 3 big, 
though it ſubtends but the ſame Angle. And this is the Caſe of 5 
Moon, which appears to us as big again, when we. ſuppoſe it ®'*} 
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again, though it ſubtends but the ſame Angle. 
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e 
0 dice fn 
account for ithe different | | 
Times, adding alſo the Confideration of the 
ſometimes throw ion the Appearance. 


| | not ; which-obliges me to give 
VB may judge of the Thingin Writing, which could not be ſo well attended 
to in the Hurry of ſeveral Perſons viewing the Experiment in Haſte. 


1. Two equal Ivory Halls were fet one beyond another in reſpect of Fig 


the Eye at E, namely, AB at 20 Feet Diſtance from the Eye, and CD 
at 40% ½⸗.˖ „„ IHE oo e, ga 


” 


2. It is certain, by the Rules of Optics, that the Eye at E or F will 


ſee the Ball CD under an Angle but half as big as it ſees the Ball AB; 
that is, that the Ball CD muſt appear no bigger than the Ball oP 
placed by the Side of AB. 5 . ä 


foregoing Ex- 
periment. By 
the ſame, Ib. 


ople p. 392. 


IP 


3. But when looking at the two Balls with the naked Eye in an 
open Room, We conſider i that CD is as far again from the Ey e as A B, : 


we judge it to be as big as A it 

tends an Angle but of half the Bigneſs. . 
4. Now if, unknown to the Spectator, (or while he turns his Back) 

the Ball C D be taken away, and another Ball o P of half the Diameter 


AB, (as it really is) notwithſtanding it ſub- 


_ bc placed in the ſame Line, but as near again, at the Side of A B, the 


Spectator thinking this laſt Ball to be at the Place of C D, muſt judge 


it to be as big as CD. becauſe 1t ſubtends the very ſame Angle as C D 
did before. F ; 


It follows therefore, That if a Ball be imagined to be as far again as 


it really is, we make ſuch an Allowance for that imagined Diſtance, 
that we judge it to be as big again as it is, notwithſtanding that the 


Angle under which we ſee it, is no greater, than, when we look at it, 


knowing it's real Diſtancgdge. VVV 

For this Reaſon the Moon looks bigger in the Horizon, and near it, 
than at a conſiderable Height, or at the Zenith; Becauſe it being a 
common Prejudice to imagine that Part of the Sky much nearer to us 
which is at the Zenith, than that Part towards the Horizon; when we 


ſee the Moon at the Horizon, we ſuppoſe it much farther; therefore 


as it ſubtends the ſame Angle (or nearly the ſame Angle) as when at the 


"_ we imagine it ſo much bigger as we ſuppoſe it's Diſtance 
eater, | | 1133 e # 


The Reaſon Why this 
Light from the Ball 
Nearneſs; 
than the Ball C D, it would deceive every body. I have made the Ex- 
Periment ſo as to deceive ſuch a8 were not very long-ſighted ; but I 

WE 5 F 


* 


8 2 


Experiment is hard to make, is becauſe the 
Ball o P is too ſtrongly reflected on account of it's 
but if we could give it ſo little Light as to look no brighter 
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mamuſt confeſs 1 have" found it very hard to"deceive"thoſe' who ſe 6 
a great Diſtance ; tho hey would all be deceived; if the Diſtance, 
were of 300 or 600 Feet. Now in the Caſe of the Moon, the Deceit 
is helped, becauſe the Vapours, through which we ſee it when low, . 
take away of it's Brightneſs, and therefore have the ſame Effect 1; 

would (or does) happen in the Experiment, when the Light of = bl 
2 b. ſtrikes the Eye no —_— than _ Ln ant cog the Bal CE woe 
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Obſervation I. F \H ES E Ae in the Heavens: five barns the Nate of 
of the Apbear. © Nebulous Stars : But neither are they Stars, nor ſuch Bodies as 
„ 'D emit, or reflect Light, as the Sun, Moon, and Stars do; nor are they 
e en Congeries, or Chifters of Stars, as the Milky Way : but whitiſh Arte, 
lous Stars, by like a Collection of Miſty Vapours ; whence they have their Name. 
4 5 There are many of them diſperſed about, in diverſe Parts of the 

Heavens. There is a Catalogue of them in Hevelins's Prodromits Aftre 


of Windſor, 
F. N $. No nomiæ, which may be of good uſe to ſuch as are minded to ee into 


428. p. 70. them. 
Beſides theſe Dr Halley * hath e e one in Orion! 5 e ano. 
ther in Sagittary; a third in the Centaur (never ſeen in England) a 
fourth preceding the right Foot of Antinous a fifth ! in Hercules; and 
that in Andromeda's Girdle. 

Five of theſe ſix I have carefully viewed with my excellani oft Foot 
Refleing g Teleſcope, and find them to be Phænomena much alike 3 all 
EXCEPT that preceding the right Foot of Antinous, which is not a Netw 
ie, but a Cluſter of Sbars, ſomewhat like that which is in the Milky-Way.. 

etween the other four, I find no material Difference, only ſome are 

rounder, ſome of a more oval Form, without any Fixed Stars in them 

» to cauſe their Light; only'that in Orion, hath ſome Stars in it, viſible 

only with the Teleſcope, but by no means ſufficient to cauſe the Light 

of the Nebuloſæ there. But by theſe Stars it was, that I firſt perceived 

the Diſtance of the Nebulgſeæ to be greater than that of the Fixed Stars, 

and put me upon enquiring into the reſt of them. Every one of which 

I could very viſibly and plainly diſcern, to be ar immenſe Diſtances be⸗ 
yond the Fixed Stars near them, whether viſible to the naked Eye, or 

Teleſcopick only; yea, they ſeemed to be as far beyond the Fixed 

Stars, as any.of thoſe Stars are from the Earth. 

And now from this Relation of what I have obſerved FRY yery 

good, and frequent Views of the Nebuloſæ, I conclude them certainly 

not to by Lucid e that end their Light to 12 as | the Sun ane 
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Moon. Neither are they the combined Light of Cluſters of Stats, like a 
dar of the p- en But T rake them to, be vn res. or Regions of 
Lob, infallibly beyond the Fixed Stays, and devoid of them. . I ſay Re- x 5 
Lins meaning Spaces of a vaſt Extent, large enough to appear of ſuch =» 
 : Sizc as they do to us, at ſo great a Diſtance as they are from us, 
And ſince thoſe Spaces are devoid of Stars, and even that in Orion 5 
fttcelk, hath it's Stars bearing a very Imall- Proportion to it's Nebuloſe, 
and they are viſibly not the Cauſe of it, I leave it to the great Sagacity' 
and Penetration of this Illuſtrious Society, to judge whether theſe Ne- 
 2://z are particular Spaces of Light; or rather, whether they may nott 

nin all probabality, be Chaſms, or Openings into an immenſe Region of 
Licht, beyond the Fixed Stars. Becauſe I find in this Opihion moſt 

of the Learned in all Ages (both Philoſophers, and I may add Divines 

L too) thus far concurred, that there was a Region beyond the Stars. Thoſe | 

= that imagined there were Cry/alline, or Solid Orbs, thought a Cælum 

_ Zum was beyond them and the Primum Mobile; and they that 
maintained there were no ſuch Orbs, but that the Heavenly Bodies floated 

ni the Ether, imagined that the Starry Region was not the Bounds of 

__ the Univerſe, but that there was a Region beyond that, which they 
called the Third Region, and Third Heaven. FEY I. W 
=. To conclude theſe Remarks, it may be of uſe to take notice, that in 

_ /:0:/iu5's Nebuloſæ, ſome ſeem to be more large and remarkable than 

others ; but whether they are really fo, or no, I confeſs I have not had an 
Opportunity to ſee, except that in Audromeda's Girdle, which is as conſide- 
nable as any I have ſeen. In his Maps of the Conſtellations, the moſt re- 
warkable are the three near the Eye of Capricorn; that in Hercules's Foot ; 

chat in the third Joint of Scorpio's Tail; and that between Scorpio's Tail 
d the Bow of Sagiitary. But if any one is deſirous to have a good. * 


in vain, as I have found by Experience. - |} tat Bos 


rd te * * 4 
* r 7 


7 4 
aw, 
- 3 


* . 9 » 
f 5 « 4 , | 
| | ' 


'  Obfernatiin of the Moon's Tranſit ty-Aldebaran, 


$4 


- 


BOM, 
diſtin& Baſe of the Teleſcope. 1H © | 
45 52 The Moon's ſouthern Limb running along the parallel 
We Thread, the weſtern Limb came to. the horary 
Thread, pp! 


with the Moon's ſoutherly Linib)' came to 
ecki of e 
13 04 The Moon again running along the Parallel, came to the 

5 boraty t „. 
15 50 Aldebaran (the Glaſs remaining fixed) came to the firſt 
. oblique Thread at c. 18 


\ 


a. ; " I $$: $3» Pepe 
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Wie of theſe, or any other of the Nebuloſæ, it is abſolutely neceſſary that 
be ſnould make uſe of very good Glaſſes, elſe all his Labour would be 


Oer vation of 
ie OT woes re OI TE IVY 114 „ Moon 

n r e za e Tranfit by Al- 

7 40 oo The Moon's Body and Aldebaran ſeen together in the r e 


pril 3, 1736, 
made at Lon- 
don by John 

Nn 1 e Bevis, V. D. 
49 41 The Glaſs remaining fixed, and Aldebaran running along og LE 

the parallel Thread, (having the ſame Declination 1737. 

the Inter- Fig. 60. 
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4 ronomer _ 
701 at Ber- 


Ana (Copernicus) and a Line from M. Sinai to the Star almolt | I 


19 4 M. 8. Moe 5 
18.138: e e . Tin at 4 1 
15 59 —— 0 che ſecond obliq e o 


8 59 5 Ae in the Line pa pulſing 
neareſt Diſtance from the Moon's Body, being ome. 


5 what leſs that the Length of ae e or r 
„„ n 70 


'AnOctultation . n 
„F Aldebaran, 5 . Wile {3 30} i f parts of JV Valueof eee 3 
Dec. 23, {oy [ 75 1 the Mi- {thePart ime. n 
1728, Styl. ſerometer, of the | _ of 
Nov. obſerved | 11 | with a _|Miero- | | 

N pr „ | N BORE 122 „ Tube of meter. 1 E420 = | 

| D. Chriſt- — 2 0 a”: | | 145 1. r „ . 


Ne from the Centre of M. Sinai 134 (7 ; 13. 4 26. 30 


f ＋ from the Centre of M. ar gs: hugs al 24. 37 
206. 58. q | 


| 3}7- 3. 54|[mmerſion of the Star | 1. 2.00 
een g. 1 5 Emerſion of the Star. Tube 9 Feet| 1 155 as... 1 * 
P. 223. July, s I 
2 5. 35 Emerſion certainly made „e. 
71 6. 430 * from the Centre of M. Siaai 36 14. 32. 34. 43 | 
Fig. 61, | | 5 
18. 320 & from the neareſt Edge of) | 8 3.14] 43. 32 
. | 20 {* from M. Sinai 46z |1 8.47 48 95 
Diameter of the prot 174 19, 7% 6 
oP. TM 73 129 41 dj; E- 
I 29. 12 M. Laid from the . ige =. 8 1 3. 147. 57. 1 
11 38 Diameter of ). Tube 9 Feet 991 29. 3818. 5. 
12 42 Diameter of ). Tube 7 Feet 294 - ; ATR - - bs 10 
13] 46. 55] * from M. Sinai „ [29-5 1. 85 
1418. 48 Diameter of the Moon | 734 (29.4118. 16 


The Situation of the Star, wid regard to the lunar Spors, was 0b. f 
ſervedi in the following Manner. . 


Before O,. 1.6". 20!. J obſerved the Star in a right Line TO 


gern the ſouthern Edge of Inſula Macra (Poſidonius) through the nor. | | 


thern Part of Ponius Euxinus (Middle of Mare Seen and M. 


touched the Shore of Sinus Sirbonidis (M. Humorum]. 


At the Time of O2/. 1, the Star was in a right Line, 1 from the | 3 
greater black Lake (Plato) through the OO Parts of Injula Cercima F 


(from Kepler toward the Eaſt). 


At the Time of O.. 2. the Star was in a E continued ah the L 


Middle of Palus Mrotis, and the Middle of M. Adriaticum (throug! 


the Middle of Mare Crifum and S). 


At che Time of the Immerſion of the Star, che following right Lu WI 


1 wich it, and marked the Plate of the eee 


| Moon, where the Star was hid. 1. From the Shore of Pontus Euxinu 
(M. Serenitatis) to the Northward, through M. Bina (Copernics') 1 


Thy ae the e e of as Sirbonis: ir . 


2. From the Shore of the Sinus Apollinis, through the Loca Paludijs 
(from the Shore of S. Iridum through Kepler), g. From M. Sina 


through the wi bi 


"The 1 
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; 4 Edge of L. Theſpitts ( Bi ) and the Star in a right Line. 
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MG. rabam-s' Os wn 

The Emerion of: tho' Sar happened: orercigaiiſ ä 
(Furnerii) and in a right Line drawn from! the greater black: as 
(Plato) through” Byzantium: (Alenia) which” touched thec Fn | 


M. „ ( Ariarddiug) tho. denen 


At the Ti ime of OBf. 7. 


At the Time of O8/. 8. the upper Lacus Hyperboreus (Kermes) the . 5 with» 
E Middle of Palus Meotis U Maerz Ane * hon in 2 Ta Line. | 
4 | 3* | "Ki 5 | 5 UN W | lee ener 


. | 5 4 „ 
4 2% 35. Immerſion. i a Wein, 


— 2. % % Pos. { pp % 
1. 45 Duration. „ . 225. 


1 The Obſervation was ; mils by: ge Spectators at . ſame time, 5 
uin one Teleſcope of 9 Feet, and. ee „ 
_ Thc Immerſion and Emerſion were obſerved about a Minute ſooner 
by the long Tube than by the ſhort one, 
The Appulſe of the Star to the eaſtern Edge of the Moon was about HE: 
163% of Hevelius's moveable Scheme oß the Fall Moon. Ir emerged g bu kagge oy 
about 272 of the ſame Scheme Therefare a right Line, joining the p. 364. ? 
Points of Immerſion and Emerſion, teuches the Extremities of Mare 
Humorum and Nubium, and paſſes between Pilatus and Mare Nubium. 

The Sky was not clear at the time of the Immerſion, but thin Clouds 
almoſt continually wandered before the Moon and Star; and therefore 
the Star appeared oblong a great- "HO ped the Occultation, through. 
the Vapours of the Atmolphere, : 


1 1 py " ; 

4 The Oceultaton-at i ed 5. 27% 6. s om” 

| Emerged at bb $i tort EPR, > 
Du t Eh „ POOLED 14 . b. . is | ſerved with 4 
e ee . 22 5 %n-—*tP refleing Tel. 

feope of 15 Ins 


The Sun's Trankt'at Noon id lb. 597. cult, the Clock grinin of her in Length 
the mean Solar Time about one ſecond in a Day. i Y hug 887 | 

III. 1. This Obſervation was made in Ehe. frust, London, with a No. 459, p. 
Teleſcope of 10 Feet in Length, Hitec WR % e e grrar gh 6532. Jan. ce. 


App. Time, A „%% 5G 1760s 


At zh 44! 45 It began. 
6. 25 50 The Cuſps were vet. 


"Diameter W 4 5 3 vol 
WS Graham, 

ix "RES No 2 

6 46 oo The Caſps were horizon, eee * = 1 

7 28 23 The Eclipſe ended. OI NEON 3 


_ N. 4 by , ” A p yer * 
3 7 4 7 r 
7 321 v 1 - * * * 1 6 „ F 
4 of tS.. LE W * * 7. 


1 1 with 4 „ Beleg The lu to F= 
Of the ſame by 2. 1 F obſerved the late Eclip ſe. of the Sun, at Worton-Court, ne 13 
88 * 2.5.  Feverſham | in Kent, the Seat of Faln Godfrey, Eſq; and the Week * 1 
Ibid. p. 114. lowing, being with Granville Wheler, Eſq; at Otterden-Place,- nex 


Lenham in Kent, he was pleaſed to communicate to me his Obſervation 


** 4 C3. 
- 7 a 
3 . 1 
0 6 7 7 


RN of the ſaid Eclipſe. NAY ant net Ap. i 
Gr b Ms 72 en ; e fei | | 17 1 A, . | 
PIES evil 10212 5 09 28538 eee £1n6ls 11 he le. JR 
17 05 Obſervat. 1 f. 49. 15 Beginning = = 
| 215. 53. 131 Digit . =_ - 
. | 35. 57- 30 2 Digits 8 of: 
5 6. 11. 30 5 | 6. 
| # 6 6. 16. +3 WV 6. 
: 7 6. 21. 7 7. 
5 8 6. 27. : of 8 g 7· 
96. 32. 43% 7 
| a 
116. 40. 001 Greateſt 1 e 
At 105 7 137. 7 3577 x 7. 
YR 147. 7. 06 7 
8 157. II. 555 . 
10. 197 of ** 8. 
I 7 177. 21. 133 | L 
1807. 25. 552 „ ee 4665.11: Wl 
19 "> 32, 30|End N 20 r = 4 
. bee 
q =. Our Obſervativia. were made with an Helioſcope, or Inſtrument, Rn Ob 


conſiſting of a Teleſcope and Box, with a Digit Scheme at the End of * 

it. The Teleſcope was 6 Feet, the Box 2 Feet in Length, and the _ 

Sun's Image on the Scheme was 6 Inches = in Diameter. The Clock _ 

was rectified on the Day of the Eclipſe, and proveg to need no Cot- Ves 

rection for ſeveral 555 afterwards, by Obſervations of the Sun on the Wl but 

Wer Meridian. The Sun's Tranſit was taken by. the Paſſage of it's Rays. WW »!: 

through a Hale made in a Braſs Plate, the Center of which Ha. was ol 

1 at 6 Feet and 3 Inches perpendicular Height, above the horizontal Z 

da. Plane on which the Meridian Line was denen. | 3 

| At Otterden- Mr Mpbeler obſerved the Beginning at 5 49 ol, and the End at or 
2 Place, by Mr 755 3149/0. His Obſervations were made with a Teleſcope ofi15 Feet ll 


ek. r. in length, and his Time was alſo rectified by a Meridian Line; but it Obl 
was done by a Tranſit. of the Rays W r a Hole at a much greater the 
HAHeleight. For the Braſs Plate, in which the Hole was made, was fixed — 
to a Window in the Roof of his Hall, at the fen of on Feet oe ol C 

POR yen the Meridian Line on the Floor, 
. 0 9 8 .be y 
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Ohe valle, wi a Refer Tile op &e. 


The Be inning at 5. * 24." oo. Þ 7 85 
3: a at 6. O00. 0 1 1 Sut's Ae 


Endat 7. 34, 8% 2, 45. 1 


*, 
* * "4 oo ov A 
"$8 #:4 1 { 


1 — uſe of a Quadrant 2 Feet Radius. 1 1 250 0% 


{ The Latitude of Cottenburg is 37. 400. 5 


7 he Beginning of the Eclipſe, which — 1 9050 ; obſerved becauſe burg is Swe · 


0 the Clouds, ſeems to have happened before 65. 260 . 1 > we 


a” 


6 13. 4 43* The Sun was about 3 Digits eclipſed, 
6. 49. 52 Six Digits, more or leſs. 
7. 14. 6 M appeared. 1 5 
7, 14. 46 The whole Diſk of the Sun began to be Leet 
7. 15. 50. The greateſt Darkneſs, when all the Stats of the Gieat 
| Bear, the Lion's Heart, Sirius, Procyon, the Bull's 
Eye, and ſome others were rand : but neither L nor > 

were ſeen. 


/ 


7 16. 54 The Sun began te dart! his Rays with incredible e Quickneks 


7. 20. 12. 1 ſtill appeared. N 

7. 41. 38 The Sun was 6 Digits YY 2 

8. 5. 30 The End of the Eclipſe, the whole Diſk of the San! taining 
Total Duration of the Rae at er e ane 


The total Dutation of Wi Relipſe in a Place called Swenaker, 7 


Swediſh Miles from hence, in Latitude 38 15', was, according to the 
Obſervation of my Brother Torſtanus Vaſſenius by a Pendulum, 2131/J. 
Whilſt the Sun was totally covered, I ſaw not only the greateſt Part 
of the Spots in his Diſk, but alſo the Atmoſphere of the Moon, with a 
Teleſcope of about 21 Swediſh Feet; it was a little brighter at the 
weſtern Limb of the Moon, at the time of the greateſt Imm don! 
but without that Irregularity and Inequality of the M 


which appeared to thoſe who looked without a Teleſcope. But ie 
molt worthy of Obſervation were 3 or 4 little reddiſh Spots in it, ſeen 
without the Circumference of the lunar Diſk; one of which was greater 


than che reſt, about the middle Way between the South and Weſt, ac- 


cording to the beſt Judgment that could be made. This was compoſed | 


of 3 ſmaller parallel Parts or Nubeculæ, of unequal Length, with ſome 


Obliquity to the Cireumference of the Moon. I faw it plainly pr reſerve ve. 
the fame Situation for 4o!! or more: but at length a Ray of the Sun 
breaking out like Lightning deprived me of any farther Opportunity : 
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Birgerus Vaſ- 


ſenius, Reader 
/ Mathema- 


. Picks, Ibid. p. 
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10 . : zap of 5 * 1 r 
Poe 155 A e e e ne 
LAL. * 5 me of the. hg Edipfe. | 60% 5 5 e D 
7 Ne ee 
Frid. Weidler, 6 16 5 p. m. Beginning of the dipfe 7 2 50 ſix Digits A 
Prof.. Math. 39 50 one Digit Ties! es 7 7. 50 ſeyen Digits þ 
| _ F. R. 8. 45 1 two Digits | Che 7 10 50 N Digits © 
nr” e three Digit b nine Dig 
| 25 1734. . 50 four Digits | $; 13 Mb © Aoatorty BY 1,39 50 ten Digits 
of 14: 1.104 MAB SRC on tings ; WTR Et . 
„ Some light, C ler over Sk Sun. | 
| Phaſes of the decrealing Felpts. „ | 
. 11 e ee BEE 
A 7 35 50 ten Digits - 1 e 2 Dis i 
| e nine S TE „„ 46 1 the Sun, Fa Eo 
4 054 $1 —_ 4 
E Fig. 62. The Circle drawn in dhe Figwe N Gy . 1 the Nu = 1 
| of the ſame Magnitude as it appears at the Bottom of the Helioſcope, 
= The Light of the Sun near. the Orb of the Moon, which I bave Wn 
I un obſerved, in other Solar Eclipſes, to have a vehement Motion 5 
1 and Undulation, was in this Eclipſe perfectly ſtill and quiet. B 
q The Orb of the Moon diſcovered a manifeſt Aſperity to all the 
= Obſervers, eſpecially in the [weſtern Part, in the Phaſes that were 
l obſerved a little before the Setting of the Sun; but there were ſome 
* Intervals, in which the Tops of the Lunar ede were diſtin- 
| guiſhed, but not very broad or deep. By the. Application of a Scale] ĩꝑ 
= nicely divided, I eſtimated the Doprn: of one Valley to be r 2 uk kA 
; 5 the Diameter of the Moon. 2 _ | 
4 aue laſt decreaſing, Phaſes. were 7 5 thro? chin 6 and. yet the ns 2 
. Moon did not hide from us above 11 Inches of the Diſk of the 
IJ Sun cee 23 
The Setting of - By Coders of the Sun was then 10000 by Calau | = | 
Jation, to be 76.39! 49// for the, Horizon of Wittemberg, and ſo it ws Wn - 
3 retarded.near 6 Minutes by the Refraction of the RIS in the Clouds o WA + 
| the Horizon. a | 
1 Fenyſ of the i IV, This Eclipſe » was obſerved with a x yery good Tee of abou —_ - 
| 5 of Ae 6 Roman Palms anLength.. 7 | NY ate: _ © 
3 22 22 35 © Tbe Beginning, ſeemed to be a ſmall Mare over theo | 3 | 
villas, F. R. S. 27 Na Cloud. FF 3 
and Andreas | 34 Q 1 „ wo {2944 7p the 
Celſius, F. R. &. 8 ö Ft THE x 
; Prof. Aſtron. F e. 3.4 7 | Fe, EI EDITS | ] 
| Upfal. No. 23 0 52 2 5 
| 442. p. 296. 3 16 2 Or a lirtle more, lad ihe OR; Dates ſeemed to be _ 
July, &c. 10 31 2 at Hand. 1 . = the 
1730. n OY 28 46 I; | my p 94 1 ' 7 1 75 N 4 Wh 
4b fr of {EE af 


1 NEE 52 1 © The End, | | 10 795 1 bl wn he 0 From 


- CY 


he ah a " Quſereaohs ve may gather; that the greateſt 


From: n th 
DD was about 1 watts baus 5 _ who Tm new ahofgonod 

V. CT 8 a ; 15885 15 * / 1 . TH. 725 al Fenn 25 45 
Af Time. p. | FFF 


B i | [ t 
= 4 1 12 55 The northern Limb of he Sun running over ee Parallel ern at 


„ Heine 54? 14169 8 „ 
13 1 The Spot reaches the horary Thread H H. ä 115 "bbs 
13 20 The Spot reaches the ſecond oblique Thread 2. . TIIEOW - 
14 45 The eaſtern. Limb of the Sun reaches the Ty Thread, I OLE 
= Then cloudy. b 44 
4 45 41 The Sun getting out of the Clouds, the belt appears thro 
the Teleſcope to be but juſt begun. 
45 48 Still imperceptible to the Eye thro? a coloured Glaſs | 
. 46 00 Now very. ſenſible; Then cloud. 
5 529 The ſouthern Limb running 1 4 the Parallel, the weſtern 
Limb reaches the horary Thread. 
5 41 The weſtern Cuſp of the Sun reaches the W Thread. 3 
7 5 The eaſtern Cuſp touches the Fee Fhreack I the Son Fig. 64. 
was covered. With Wp till it ſet. 


\ 


h ll 1 17367. ob- 


2 25 9 A ſmall [mpreſGon by on his Sun? $ Limbz 1 judge the 88 
Beginning to have been about '5 or 6'/ ſooner. „ *$#5 © Landon, by 
3 21 28 The middle of the firſt and larger Spot was ered, 170 My. Geo. 
29 30 The middle of the ſmaller Spot. HI . K. f. Noz 
40 4 The Cuſps perpendicular. OT 447. p. 175. 
4 3 34 The Cuſps horizontal. Fein wr n _ 
35 32 The middle of the larger Spot ant „ 1 
1 38 21 The ſmaller emerged, or a little be forme. 
52 57 The Chord between the Cuips OL — 1057 
356 oo The Chord Re r — 954 
56 32 The Chord _ | ne; ee 851 
59.34 The chord | waphoi; — — 632 | 
_ hn a Cloud cover'd the upper Limb, ind | prevented. a a Sight 5 
3 the ending, which was foon aſter. 55 Soap | Fo 


; Between: twelve wad one a Clock, 15 e the Digcinets! of the 
a with a Micrometer. At the Time of the greateſt: Obſcuration, 
the lucid Part of the Sun's. Diameter us en, to 4 Yi ſuch Farts as his 
Whole « Diameter contained aid!!! | e ads Yo. 4 %% 
1 2 515 I had 


Fler of.. tha: Ms „ 


T hread PP, the . Limb touches che horary Thread ] deut. MD. 


v4 42 The ſmall Spot near the northern Limb reach the firſt ob- g8. July, . ; 
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I place the Beginning at 4 45" 315 F Peta ty £11 
VE. ; 60529 e eee 4 
Appen Time. pm. At oa e e e e lee San, Feb. 18, 
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A the 

| Royal Obſer- 
vatory at 
Greenwich, 
obſerved by 
J. Bevis, 
M. D. in 
Company with 
Dr Halley, 
Ibid. p. 176. 
— Edinburgh, 
by Colin Mac 
Laurin, Prof. 
Math F. R. S. 
Ibid. p. 177. 


© Boſe 7 0 N 


1 tad Aa Tranſit of the Sun at Noon, and of Sirius a Night, wth 4 
" comp with preceding ones, I found my * went too l ſt for 


mean Solar Time, add 10 in ings ad JN 


Appar Time. p. m. At FT Re eee 
ING 39 T he Beis ION e 2 4 eee 
3 29 The End. 5 


At the End, the Sun's Liab n tontebiie eite In 1 


| ſmall thin Cloud came over it. Dr Bevis judged the Time might ke 


relied on to 2 or 3//. 

In the Hiſtory of Eclipſes collected by Ritelolgh, chers are W 
few. ſaid to be Annular; and of theſe ſome have been controverted, 1; 
that ſeen by Clavius at Rome, April g, 1567, and that ſeen by Feſſeniu 
at Torgaw in Miſnia, Feb. 25, 1598, which are both diſputed by 
Kepler. Some Aſtronomers, Antient and Modern, have been of Opi- 
nion, that no Eclipſe can be Annular : and fince ſuch ſeem to have 
been rarely obſerved, and I have not met with a particular Deſcription 


of any of them, I ſhall give as full an Account of this Eclipſe as 1 can 


collect from the Obſervations that were made here, and thoſe that have 
been communicated to me from the Country. HEE 
The Sky was generally favourable in the Southern Parts af Seatln 


7 during the Eclipſe; and though there were great Showers of Snow in 


the North, they had ſometimes a View of it. There was ſomething 
very entertaining in the annular Appearance, a Phenomenon that was 
equally new to all who ſaw it, that gave great Delight to the Curious, 
without ſtriking Terror into the Vulgar. It extended Southward al. 
moſt to Morpeth in Northumberland, and beyond Inverneſs Northward; 
ſo that a Part of England, and almoſt all Scotland, were within its 
Limits. I have not as yet learned how far the North Limit was from 
us; but I am informed, that the Weather was very unfayourabl 
there. 

Ten Days belt the Edipſe, I wrote to many of my Acquaintan 


in the Country, deſiring that they would determine the Duration af 


the annular Appearance as exactly as poſſible; in Hopes, by comparing 
their Obſervations, to have traced the Path of the Centre and the 
Limits of this Phenomenon after the Example given in 1915, by Dr 
Halley, to whom we owe the beſt Deſcription of an Eclipſe that Aſtro- 
nomical Hiſtory affords. I ſhall give an Abſtract of the Accounts l 
received in Anſwer to theſe Letters, after ! have deſcribes our Obſer- | 
vations at Edinburgh, 


The Times of the Apearances here were determined 5 a ' Pendulun 


Clock, which Mr Graham gave me ſome Years ago, from whom 


alſo had the meridian Inſtrument by which it is examined. The we. 


ridian Line was often adjuſted i in the uſual Manner, and an ad, 
count of the Sun' s Tranſits in the Meridian, and of the Tranſits o 
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JF e 
W -... ina fixed Teleſcope, was kept by Mr Short for a long Time 
- 5275 and after the Balke and, by comparing his Obſervations, "I 
cannot doubt but that the Times were determined with ſufficient Ex- 
= inc. I was often with him when he examined the Meridian, and 
o bſerved thoſe Tranſits; particularly the Day of the Eclipſe, when by 
me Sun's Paſſage in the Meridian, we found that the Clock was before 
dle apparent Time 13 Minutes 27 Seconds; and fo much I have ſub- 
caucted from the Times that were marked during the Obſervation, 
| The Latitude of this Place is commonly ſaid to be 55 Degrees 55 Mi- 
nutes; and by ſome Trials we have made lately, this mult be near the 5 
Trutb, though in ſome Maps and Tables it be repreſented greater. | 
By comparing an Obſervation we had here of the End of the Echpſe of 
the Moon, Nev. 20, 1732. with an Obſervation of the End of the 
ſme Eclipſe by Mr Graham in Flcelſtreet, the Longitude of this 
Place is a little more than 12! of Time further Weſt. ; 
Some Days before the Eclipſe, Lord Aberdour ſet up a Clock in the 
_ Ci, and adjuſted it with mine by a Watch that ſhewed the Seconds. 
The Clocks were compared together the Day of the. Eclipſe at Noon, 
by a Cannon fired from the Caſtle, ſame Perſons being appointed to 
attend each Clock, and mark the Seconds when they heard the Sound : 
An Allowance of 2!! 3 being made for the Progreſs of the Sound, 
(which was determined by ſeveral Trials at Night) the Clock in the 
Caſtle was found to be before the apparent Time 12/ .19/!, and fo 
much is ſuhducted from the Times that were marked in the Caſtle 
during the Obſervation. It was agreed that we ſhould give Signals to 
ene another mutually at the Beginning and End of the Eclipſe, and at 
the Beginning and End of the annular Appearance. His Lordſhip's 
Signal from the Caſtle was a Cannon, ours from the College a Muſquet, 
Perſons being appointed to mark our Signals from a proper Place of the 
Caltle: There is no Regard however had to thoſe Signals in marking 
the Times of the Appearances, Lord Aberdour made uſe of a reflect- 
ing Teleſcope of 151 Inches focal Diſtance, that magnified go times; 
only he obſerved the annular Appearance with one of 5; Inches, that 
he might have a View of the whole Diſk of the Sun at once. Mr 
Sort obſerved the Beginning of the Eclipſe with a Teleſcope of 15: 
Inches focal Diſtance, that magnified 104 Times, but the annular Ap- 
Pearance with one of the ſame Length, that alſo took in the whole Diſk 
of the Sun, and magnified 5v times. The reflecting Teleſcope with — 
which T'obſerved the Eclipſe from the Begihning to the End, took in the 
whole Diſk of the Sun, (having been made by Mr Short for this Pur- 
pole) though the focal Diſtance of the big Speculum be. 91 Inches 
and though it bears a higher Charge, I made Uſe of an Eye-glaſs on 
this Occaſion, that magnifies only 50 times. 
T oy a Computation that had been made here from Sir I. Newton's 
acory, I expected that the Eclipſe would begin at 2 6/, apparent 
ime; we therefore looked attentively towards the South · weſt Part 
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4 Depreſſion that was juſt diſcernible on the Sa Limb near d WW 
Place; our Signal was then made, but by an Accident Lord A Wn 
had been hindred from obſerving the Sun at that Time: Howe, WM 
when he looked for it, he ſaw it was begun, and his Signal gave anc. Wl 
| | ral Intimation of this to the Town, about 40/ after we had fri Wa 
= ö perceived it; and, as far as I have learned, it was not diſcerned by the 
= Eye, though aſſiſted with a ſmoaked Glaſs, till about this Time; ' ai 
= I -obſerved' the Progreſs of the Eclipſe by a Helioſcope ; but aft Wl 
10 Digits were eclipſed, I returned to the Teleſcope, to attend the WM 
Beginning of the annular Appearance. A little before the Amun 
was complete, a remarkable Point or Speck of pale Light appeared Wl 
near the Middle of the Part of the Moon's Circumference, that w Wali 
not yet come upon the Diſk of the Sun; and a Gleam of Light moe Wn 
faint than this Point, ſeemed to be extended from it to each Horn; Wl 
J did not mark the preciſe Time when I firſt perceived this Ligh, al 
but am ſatisfied that it could hardly be leſs than 1 of a Minute befor Wl 
the annular Appearance began. Mr Short (who was in another 
Chamber at ſome Diſtance, and made uſe of a larger Teleſcop:) Wn 
aſſures me that he ſaw it 20!! before the Aunulus was completed; ad 
this is confirmed by a Call that was then heard from the Chamber Wa 
where he was, of which I did not underſtand the Meaning till we me: We 
afterwards, and upon which the Perſon who made our Signals was WY 
about to fire, if J had not forbid him. I was ſurprized with thi Wl 
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Light at firſt, and did not immediately recollect OS Aa E 
probably from the ſame Crown that was ſeen about the- Moon in « We 
total Eclipſe of the Sun at Naples in 1605; and was obſeryed bY Wi 
many in different Parts of Europe, in the three late total Eclipſes ol 
1706, 1715, and 1724. I did not expect to have ſeen this Ligb WW 
when ſo much of the Sun's Diſk was uncovered ; but as 1 kept only | 8 
ſo much of the Diſk in the Teleſcope as was neceſſary for aſcertainng 
the Time of the Formation of the Aunulus, this muſt have con. ns 
tributed to my diſcovering it; for this Light was very faint, compaed Wl 
with that which appeared upon the Sun's, Arch near the ſame Plc: Wl 
the Moment it was uncovered, and the Annalus completed. 
Moſt of thoſe who obſerved the Eclipſe with Teleſcopes, mention 
in their Letters, that as the Aunulus was forming, they perceived tne i 
Light to break in ſeveral irregular Spots near the Point of Contact, 
and that the Limb of the Moon ſeemed to be indented there. Some Wi 
ecxpreſs themſelves as if thoſe irregular Parts had appeared to them # | 
a kind of Motion. It is thus deſcribed by Mr Bayne, Profeſſot 1 | I 
| the Municipal Law, What appeared to me moſt entertaining 55 = 
| « ſidered as an Object of Sight, was, when the Extremitics, of F 


; 4 
ll | Horns formed upon the Face of the Sun ſeemed as if they had te | 


. in the Action of uniting cheir Points, , the, Jaequalieies 0 
1 , p * , | ' _ J 
q Extremity of the Moon's Diſk,,gave the Appearances, a5 t. 7 : 
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or small Bodies in particular Motion. There was nat any Undu-. 
nation at this Time on the Circumference of the Sun, I ind that ſuch 


Appearances of à tremulous Motion in certain Periods of ſolar Eclipſes 


1 are mentioned by Hevelius and others. Lord Aberdour obſerved the 


Beginning of the annular Appearance with a ſmaller Teleſcope, and 
perceived only a narrow Streak of a duſky red Light to colour the dark 


— 


age of the Moon, immediately before the Ring Was completed, 
and after it Was diſfehee . ——Ä8 
At 3 2;' 55! the Circumference of the Sun appeared complete, 
aud perfectly circular. We called at the ſame Inſtant to the Perſon 
= 0 was appointed to make our Signal, and in a Second or two the 
Cannon from the Caſtle was heard. The -Aunulus appeared to the 
74 Eye to be central for ſome time, but in the Teleſcope it was always 
broader toward the South-eaſt than towards the North- weſt Part of the 
5's Diſk. The Breadth appeared much greater to the naked Eye, 
chan could have been expected from the Difference of the Semidiameters 
of the Sun and Moon, This was ſo remarkable, that ſuch a Phe- 
— 1: muſt have confirmed thoſe: Aſtronomers in their Opinion, 


who imagined that the Diameter of the Moon is contracted in her 
Conjunctions with the Sun. This Appearance proceeded chiefly, I 


2 ſuppoſe, from the Light's incroaching on the Shade, as is uſual ; but 


whatever was the Cauſe, every Body ſeemed ſurprized that the Moon 


W :ppcarcd fo ſmall upon the Diſk of the Sun. | 


It was obſerved, that the Motion of the Moon appeared more quick 
in the Formation and Diſſolution of the Aunulus, than during it's 
Continuance. This is particularly deſcribed by Mr Fullarton, of 
Fullarton, in a very exact Account of the Eclipſe, as it appeared at his 
Scat at Crosby, near Aire, on the Weſt Coaſt of Scotland. He writes that, 
* the Annulus appeared to be nearly of an uniform Breadth, during the 


greater Part of the Time of it's Continuance, but ſeemed to go off 


very ſuddenly ; ſo that when the Diſk of the Moon approached to 
* the concave. Line of the Sun's Diſk, they ſeemed to run together 
like two contiguous Drops of Water. on a Table when they touch 
one another z* and he adds, that it came on in the ſame way. This 
Appearance ſeems to be aecountable from the ſame optical Deception 
as the former. 8 
During the Appearance of the Aunulus, the direct Light of the 
Sun was {till very conſiderable; but the Places that were ſhaded from 
his Light appeared gloomy. There was a Duſk in the Atmoſphere, 
eſpecially towards the North -and Eaſt. In thoſe Chambers that had 


not their Lights Weſtwards, the Obſcurity was . conſiderable. - Venus 


appearcd plainly, and continued viſible long after the Annulus was 


diſſolved, and I am told that other Stars were ſeen; by ſome: One 


Gentleman is poſitive, that being ſhaded from the Sun, he diſcerned 


. . | » - 5 | — 
be Stars North wards, which he thinks by their Poſition were in 


Urſa Major. | 
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It was very cold at this Time; a little chin Snow fell; and'fone WW 
little Pools of Water in the College Area, where there was no Ice x 
| two o' Clock, were frozen at Four. A reflecting Teleſcope of a lay: MW 
* Size, and of a much greater Aperture than ordinary, that tock n 
the whole Sun, and burned Cloth very ſuddenly through the tinge] Wl 
Glaſs at the Beginning of the Eclipſe, and on that Account cod 
not then be uſed with Safety, was that by which Mr Short obſerve4 WM 
the annular Appearance. Some curious Gentlemen found, that a 
common Burning-glaſs, which kindled Tinder at zh 59! and burned 
Cloth at 4* 8/ had no Effect during the annular Appearance, and for 
ſome time before arid after tet. ys 26h 

I have mentioned thoſe Things moſtly upon the Report of others; 

for during the greater Part of this Appearance I was obſerving ths 

Progreſs of the Moon upon the Diſk of the Sun through the Tele. 
I ſcope. The firſt internal Contact of the Diſks, at the Formation 
= of the Annulus, was conſiderably below the Weſt Point of the Sun; 
= _ Diſk; and the ſecond Contact, at the Diſſolution of the Annu, Wl 
= ſeemed to be about 10 Degrees Eaſtwards from the North Point or 
Zenith of the Diſk : But I did not find that the Poſition of thoſe 
Points of Contact could be eſtimated with Exactneſs on ſeveral Accounts 
The Breadth of the Annulus towards the South-eaſt Part of the Sun's 
Diſk, was at leaſt double of it's Breadth towards the oppoſite Part, 
about the Middle of this Appearance. An Apparatus, by which | 
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was in Hopes of being able to determine thoſe Things more accurately, Wall th 
was not ready. I propoſed to have made ſome Eſtimation of the Wn N 
Ratio of the Continuance of the annular Appearance, where it was WI 
central to it's Continuance at Edinburgh, from that of the Arithmetic 3 


Mean betwixt the Numbers that ſhould expreſs the Proportion of the Wee 
greateſt and leaſt Breadth of the Annulus to the Geometrical Mean yn 2 
betwixt the ſame Numbers; or from the Ratio of the Radius to tie Wan 
Sine of half the Arch intercepted between the two Points of internal Wn 
Contact; but I did not obtain theſe Ratios with ſufficient Exactneſs. =_ T 
At 3 31! 43/! the Aunulus was diſſolved, after having continued nl = 
5! 487. And here again our Signals were heard immediately after Wl A 
one another: The Middle of the Eclipſe was therefore at > 28“ 49" 
In this the Time by Obſervation did not agree ſo well with the Time Oy 
Computation as in the Beginning of the Eclipſe, the Difference veing 
here about four Minutes. The Irregularities of the Moon's Suti Wl 
occaſioned the ſame Appearances, in ſome meaſure, as at the For. 1 F 
mation of the Aunulus. When I returned to the Helioſcope, tber 3 6 
was ſome. Time loſt in directing it towards the Sun; and when _ Ec 


I got the Image in a due. Poſition, there was leſs than 11 Digs | = 
eclipſed; and I ſuſpe& that, it never amounted to full 11 Digi. 5 

had no Micrometer. 5 ä = D. 

After taking ſome more Digits, I went with Sir Jahn Clerk © } A 

' neighbouring Houſe, to obſerve the End of the Eclipſe, 11 Go 


7 
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afraid we ſhould not; be. 
that was made to the Perſon who attended the Clock, (2/! being 


ſubduted, 0 were loſt in making the Signal) the End was at 


4 44! g1/ The Wind blew hard at this Time, ſo that the 
Teleſcope ory not be kept very ſteady, and there was ſome Undu- 
lation on the Circumference of the Sun; but I cannot think that the 
Error of this Obſervation can exceed 3 or 4!/, the Circumference of 
the Sun appearing to me complete at that luſtant. . 


| able to ſee it from the College. By a Signal 


I ſhall now ſubjoin the Obſervations that were made in the Caſtle _ 


and College in one View, by which you will ſee that they agree 


= preciſely as to the Continuance of the annular Appearance, a Coin- 
= cidence that could not have been expected; but ſo it is, according to 


the Numbers that were Sen me immediately after * . * thoſe 
whoa ttended * Clocks. . 1 0; . 


| In the College [Ir 
| : N 

T he Beginning of the be Ecliok 5 1 $ 35 | 
The Beginning of the annular Apppearance 3 25 55 
The End of the annular. Appearance _ 5 31 43] | 
The End of the Felipe R 


By Lord Aberdour's CE the lowermoſt and biggeſt of 
the two Spots that appeared upon the Dy, of the Sun in the upper 
Part, was touched by the Moon at zh 4! 4o'! and this Spot was 
wholly covered at 3* 5! 19!!. Mr Short obſerved another Spot 
at the Circumference of the Moon, at 2b 24! 51!!. Though the 


Obſervations of the Digits could not be made with ſo much ExaCtneſs 


as the preceding, « on ſeveral dunn, I ſhall lulyoin ſome of them, 


. 3 e LAN . 
The Sun was eclipſed __ 2 Digits 1 „ 71 
N 2 Dig. 5 5 

After the annular "IPO: 9 Dig. 3 45 57 


8 Dig. 3... 5953455. -- 

1 6, Dis. 4.0 7 OY 

At Hopeton-Houſe, nine Miles Welt, and a little Northwards from 
Edinburgh, Lord Hope obſerved the annular Appearance begin at 
3" 25“ the End of this Appearance at 35 31! and the End of the 
Eclipſe at 45 44/2. His Lordſhip was obliged to obſerve the Eclip ſe 
at a Diſtance from the Clock, and to determine the Times Fig A 
Pocket Watch, that had pern ad} uſted by a very. good, Dial that 
Day at 12 Clock; but aſſures me that the Duration of the annular 
Ar was 6“, as near as could be Judged 7 a Watch that did not 
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an uniform Breadth, through a common Telefeope. 


ew the Seconds, The Moon appeared i uch the Targtr Spy 
above-mentioned at 3* | 4! and covered it in about HF a Minute 


The Emerfion of the fame Spot was at 45 13'. A leſſer Spot, higher 
on the Sun's Diſk, was not covered till 11 afrer the greater Spot, buy 


appeared rather ſooner than it. 1 $1 

At Crosby, on the Weſt Coaſt of Scotland, about 4 Miles Nor 
from Aire, Mr Fullarton obſerved the Eclipſe to begin at 2 &Clock 
A diſtin&* Annulus was formed about 207 after 3, which continued 
exactly 7!, meaſured by a Pendulum vibrating Seconds. It appeared 
rather broader on the lower Verge of the Sun; but the Difference 
muſt have been very fmall, for it was but barely difcernible in à Species 
of the Eclipſe 6 Inches over, caſt on a Piece of Paper behind the 


Fye-piece of a Teleſcope 6 Feet long. He adds, that the Day:lipht 


was not greatly obſcured, appearing only fo much dimtmer than ufa, 
as that of the Sun is, when ſeen through a very gentle Miſt in a fine 
Morning in April or May. Sir Thomas Wallace found that the anny- 
lar Appearance continued at his Houſe near Lockryan in Galloway 5!, 

From the Obſervation at Crosby, the Centre of the annblar Pe. 
numbra ſcems to have entered Scotland not far from wine, It 
proceeded afterwards towards the Eaft, with a confiderable Inclina- 
tion Northwards; and probably left Scotland not far from Mor 


troſe on the Eaſt Coaſt: For the Reverend Mr Auchterlany found, 


that the annular Appearance continued there 7%, as near à he could 
judge by an ordinary Watch, The Arutus alſo 14. him of 
Jt This Obſervation; 
though not fo exact as that at Crosby, is however confirmed by that 
at St Andrews, to be mentioned afterwards. Theſe two Obfervations 
at Crosby and Montroſe, wete made nearer the Path of the Centre, than 
any others that have been communicated to neee. 
As for the Southern Limit of this Appearance, the Eclipſe was not 
annular at Newcaſtle, and there wanted about 40 Degrees of the Limb 
of the Sun to appear in order to form an Anunulus, according to the 
Obſcrvation of Mr 1/aac Thompſon. The whole Duration of the Eclipſe 
was 5o/! leſs by his than by our Obſervation ; and the bigger Spot 
was kid 15 gl 35!1 by his Obſervation, the Digits eclipſed at it's Im- 


merſion 5, 7; at it's Emerſion 4, 1. Nor was the Eclipſe annular 
at Morpeth, whence Mr John Willſon writes, that the Body of the 
Moon appeared almoſt entirely on that of the Sun; and that to the 


naked Eye, the Diſk of the Sun ſeemed to be almoſt round,” =”, 
But of all the Obſervations that have been communicated to me; 


that of Mr Long at Longfromlington u, determines the Southern Limit 


with the greateſt Exactneſs. The Aunulus, he fays was very ſmall 
there upon the upper Part, and the Duration 40 or 41 half Seconds, 


meaſured by, à Pendulum 9, 8x Inches long; from which' we me! 
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wehe of tbe Sun. | 
eonlde, that gg ih nx very near this Pie. 1 have tgeive e 
Accounts concerning this A ppearapce from any Places on the Weſt Coaſt 
of England. At Hinge! in Tv. the, Equpfe Was annular, 
but 1 have not heard that the Time of it's Continuvance was meaſured; 
At Berwick, the annular Appearance continged betwixt 4 and 57. 
The End of the Eclipſe at Dunbar, by Mr Mark's Obſervation, was 


at 4 48! 16/!, but there was ſome Miſtake committed in reckoning 


the Continuance of the 


the Vibrations of the Pendulum in meaſurun 
Aunnulus. N La 


* 


6/, by a Pendulum Clock, by Mr Charles Gregory and Mr Davi 


Young, Profeſſors in the Univerſity, By a Figure of the Annulus 


At St Andrew's, this Appearance was obſerved to continue preciſely, 


| taken from it's Image, projected through 'a Teleſcope upon a Paper 
| Screen, the Breadth towards the South-eaſt Part of the Sun's Diſk 


is rather more than double of it's Breadth towards the oppoſite Part, 


I have already mentioned the Obſervation at Moxtroſe, At Aberdeen, | 


the Annulus was obſeryed by Mr John Stewart, Math. Prof. for 3! 2//. 
It was almoſt central, when the Clouds deprived him of any further 
View of itz he thinks it probable, that it continued there about 6/, 


Several Gentlemen, who live on the Coaſt Northwards from Aberdeen, 


were deſired to obſerve the Continuance of the Annulus'; but I do 


not find that any of them fa this Phznomenon from the Beginning to 


it's End. Ty 1 ä 
At Elgin, the Eclipſe was obſerved annular at 36 29! the larger 


Part of the Ring being uppermoſt, by the Reverend Mr Irwin, 


who had a View of it for about 2o'!; but by reaſon of intervening 
Clouds could not determine the Beginning or End of this Appearance, 


At Caftle Gordon, Mr Gregory had one View of the Eclipſe while it 


5 annular, but could make no further Obſervation for the ſame 
eaſon. N : ENV LY 


informed by ſeveral Gentlemen; but they did not meaſure the preciſe 
| Time how long it continued. By the Accounts I have had from Fort 


| Liguſtus and Fort William, it is doubtful whether the Eclipſe was 


| annular in thoſe Places or not, Furt Auguſtus is at the Weſt End of 
Lochneſs, and probably was not far from the Northern Limit of this 


eee J have as yet received no Accounts of this Appearance 
rom any Place further Northwards, or from any Place in the Weſt, 


but thoſe I have mentioned, Some Gentlemen in A. yleſhire, who 
Freed this Eclipſe, were deprived of a View of the 


C af rs ingenious Gentleman at Frazerburgh 'on the North | 
oalt, found that from the Time of the Ring's beginning to appear upon 


ha: oo and Weſtern Part of the Sun's Diſk, till it began to break 
n tie Eaſt and upper Fart, there were 300 Vibrations of a Pendulum, 


At Inverneſs, the Eclipſe was annular for ſome Minutes, as I am 


nulus by the 


the Eclipſe. on the lower Part. 


ſtorians mention. 


in their way, Black Saturday. There is a Tradition, that ſome . 
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or 51. The Ring ſeemed ſomewhat narrower even at the Middle of 


* 


This is the Sum of what |. have been ahle af 


the neighbouring Parts of England. I have made ſome Computations 


relating to the Extent of the annular Penumbra, and the Direction and 
Velocity of it's Motion; hut ſince I have not a ſufficient, Number of 


exact Obſervations, by Which I might examine them, it would be 


of little Uſe to deſcribe them. Had the Weather been More favour. 


able in the North, and. my+ Requeſt of having the Duration of the 


annular Appearance meaſured, been made more public before the 
Eclipſe, after Dr Halley's Example in 1715 I doubt not but I ſhould 
have been able to have given a more exact Account of the Progteſ; 


of the Centre of this Phænomenon, and of it's Limits; but 1 had 


been diſcouraged from publiſhing any Thing concerning it, by our 
bad Fortune in ſeveral late Eclipſes, of which the Clouds had not 


5 


allowed us the leaſt View. Tp 8 
I am informed, that there was very little Notice taken of this 
Eclipſe by the Populace in the Country; and I cannot but add, that 


ſeveral Gentleman of very good Credit, who are not in the leaft 


ſhort-ſighted, aſſure me, that about the middle of the annular Ap- 
pearance they were not able to diſcern the Moon upon the Sun, when 
they looked without a ſmoaked Glaſs, or ſomething equivalent. 

I have taken Notice of this, becauſe it may contribute to account 
for what at firſt Sight appears ſurprizing, that there are ſo few annular 
Eclipſes in the Liſts collected by Authors, Kepler, in bis Altran. 
Optic. does not feem to acknowledge, that any Eclipſe, truly annular, 
had ever been obſerved. There are none mentioned by Ricsiolus, from 
the Year 334 till 1567, though there are 13 or 14 total Eclipſes 
recorded within that Period; yet it is allowed, that the Extent and 


Duration of the annular Appearance may be conſiderably greater in 


the former, than of the Darkneſs in the latter. It may have contri- 
buted to this, that annular Eclipſes muſt have been rather incident in 
the Winter Scaſon in the Northern Hemiſphere, and that Eclipſes 
have been more readily total in the Summer, when their Chance of 
being viſible was greater, and the Seaſon more favourable for obſerving 
them. But perhaps the chief Reaſon why few annular Eclipſe 
appear upon Record, is, that they have not been diſtinguiſhed in moſt 
Caſes from ordinary partial enes. The Darkneſs diſtigguiſhed total 
Eclipſes, or ſuch as were very nearly total; and it is theſe chictly, H. 
There are two central Eclipſes of the Sun ſt 

famous amongſt the Populace in this Country: That of March 29, 
1652 was total here, and that Day is known amongſt them by tie 


Appellation of Mir Monday, The Memory of the Eclipſe of Rb, 


25, 1598, is alſo preſerved amongſt them, and that Day. oe. 


St) 
0 woe 
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tl t learn concerning the 
Obſervations ,of this Eclipſe, that were made in this Country, and in 


19 
1 
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 Echpſes of | the Sun. uu 149 
in the North loſt their Way in the Time of this Eclipſe, and periſhed 
There was a remarkable total on of the Sun in this Country, 
June 17. 1433, the Memory of which is now loſt among the Popu- 
lace; but it appears from a Paſſage in a Manuſcript in our Library, | 
that it was formerly called by them the Black Hour, after their uſual * 7, 1% a 
Manner. It is deſcribed thus: 2 his zear there was a wonderful 
6 Eclipſe of the Sun, on June 17,” about” 3 un the Afternoon and 
or about half an Hour, a Darkneſs like Night overſpread the Face 
bdof thc Earth; ſo that nothing was viſible to human Eyes; whence 
it has commonly been called the Blach Hour.“ This Eclipſe is not 
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in Ricciolus's Catalogue, but is mentioned by him in another Place, 
. Sobel. Cap. 2. L. 5. By a Computation of this Eclipſe, the Sun was 
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within two Degrees of his Apogeum, and the Moon within 13 Degrees 
of her Perigeum ; ſo that this muſt have been a remarkable Eclipſe. 
The Progreſs of the Shadow was towards the South-eaſt; and Sethus 
Calciſius cires the Turkiſh Annals for it's being total in ſome Part of 
their Dominions. e 5 
P. S. We looked for the Oceultation of Aldebaran by the Moon on 
. 23, in the Evening; but the Star paſſed by the upper Horn, 
= without being hid, at a Diſtance from it, that was by Eſtimation 
nearly equal to the Diſtance betwixt the neareſt Part of the Spots 
Hudoxus and Ariſtotle. - 4 JFC . „„ | 


* 


n 
e 


2 2 * 
1 f 
> 
n — — — ́— 2 „ < — 5 K — = — — 
* . 4 : Sm... . * 


r ET ea ra RS 


— wy 


2 y 7 PLETE III 
IT NODS EN OE OE EET 2h 
o 8 
5 A 1 
_ o "7.x n * = * " 


CELERY STEER, LN APY 
18 8 


A 

2 

328 
ID 


1 — ON fe 


4. We had a very fine bright Day for obſerving the Eclipſe ; and — 4 Edin- 
ncver was any Thing of that kind, I believe, obſerved with more Exact- burgh, S the 
nels, In ſeveral Places for 10 Miles round this City, as well, as. in it, eee 19-4; 
were ſome ſkilful Perſons ſtationed' for that Purpoſe: I myſelf hap- „ 9 
pened to be in the Caftle here, which is an Eminence at leaſt of 500 Barons ef bi 
or boo Feet in Height, beſides a great Aſcent from the Level of the Mejgfy's Ex- if 
Sea to the Foot of the Rock upon which it is ſituated. 3 * * 

Mr Mac Laurin had placed himſelf at a Window in our College; Ibid. p. 195. 
others were ſent where the Eclipſe we ſuppoſed, would be perfectly 1 
central, about 12 or 14 Miles farther North. 5 1% oe 1 

A Gun from the Caſtle was fired at 22 / after Twelve, mean Time, 

(or 12/22 // before Twelve, apparent Time) upon which, by Agree- 
ment, the Clocks and Watches of the Obſervers were adjuſted. A. 
{cond Cannon was diſcharged preciſely when the Eclipſe began, 
which was at 5! 36/7 after Two. A third was diſcharged when the 
annular Appearance began, which was at 25! 55! after Three; it's 
Continuation was 5! 48 //. A fourth Cannon was fired at the End 
of the Eclipſe, which was at 44! 5o'! after Four; all . reckoned by 
apparent Time. We had half a ſcore good reflecting Teleſcopes to 
make theſe Obſervations, and our Calculations perfectly agreed, ſo 
chat you may depend upon them as moſt exact. «4a x 
* was not done by us as a Matter of mere Curioſity, but to 
uk in aſcertaining the Motions of the Moon, on Sir J. Newton's 
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., The Obfervatory Clock was 15 50. t too flows which being k 
aaded al: the way will give true ins. 


6. The Beginning of this Eclipſe » was N 4555 on ſopner than — 4 Bolog: 
by our Calculations. For at 3h 33/ 36//, part of the Sun's Limb 88 0 
ſcemed to be obſcured by the Moon, as we looked through a ſmoaked Ibid. p. 199. 
Ons, fitted to a Teleſeope of 11 Feet, whereas but a little before, 
a 33% the Sun appeared quite round thro' the ſame . 
But the Calculations placed the Beginning a the CURE, + at 


gh 417 
We then obſerved the Digits of the Eclipſe on a white Table, upon 


7 nich the Rays of the Sun were thrown, by an Optical Tube of 6 


Feet; there was a Circle inſcribed on the Table; meaſured by the 


3 Image of the Sun, and divided into Digits and half Digits. The 
A Obſervation was pretty much diſturbed by the Wind ſhaking the 
® n The following ſeem to have _— the moſt Certain 
_ >. 


o about one Digit was eclipſed. 
8 two Digits, | 

7 three Digits, 

6 four Digits, 


. 5 4 15 3 five Di gits. 


1 4 35 ſeven Digits. 
3 [4 45 ſeven Digits z which: Se to us the greateſt Darkneſs, 
+ 5: leven Digits again, the Eelipſe now decreaſing. 


When the Appearance of the Sun, going down began to appear too 


uctuating and trembling, and disfigured from a round into an oval 


hape, we left off meaſuring wy . ne becauſe it was not attended 


ew 


Some Spots appeared in the ag [ eſpecially 3. the Poltions df 


a 85 at Noon that Day, e deſcribed. from the Obſervations, is 
” 9 5 exhibited 
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exhibited in the Scheme. 
of two-of theſe oof the ſame Tube of 11 Feet, | 
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We have thus determined the Occulatn 
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Spot A. 


It begins to touch the Nucleus of the Spot A. 
It hides the whole Nucleus. i 

It touches the Spot B. 

It covers the whole. 


* 


7. The Image of the Sun was thrown thro” a Teleſcope of Cu. 
panus upon a white Table, with a Circle equal to the Image, divide, 


into 12 Digits. . The Phaſes wir pa by this Inſtrument are az 
follow. 


Aventine at 
Rome, by the 
Abbat Didacus 
de Ravillas, 


. R. S. 
Ibid. p. 200. h 
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The Limb of the Sun was found to be a very little ob Wl 
ſcured by the Limb of the Moon. N | 
one Digit. 
two Digits. 
three Digits. 
four Digits. 
five Digits. 


ſix Digits, whilſt the Limb of the Moon touches th 


Centre of the Sun, thick Clouds take away the Sight 


of both Luminaries, and of the ſucceeding Phaſes of 
the Eclipſe, 


4A. Wit 
temberg in 
Saxony, by 

J. Frederick 
Weldler. 

Ibid. p. 2o1. 
Fig. 67. 


8. Digin of the decreaſing Eddiple 
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Afterwards, as the Sun went down, it was- hid! in Clouds, 
ginning could not be ſeen becauſe of Clouds. 181 
The Eclipſe Hb. 18. could not be well obſerved here,” b! 
Neale of Clouds. I rectified my Clock by one of Healb's large 
by Dr Kearlly. Ring Dials. At 5h 18“ there was a ſmall Dent in the Sun's mop 
No. 446. Whence the Beginning 1 or 2/ ſooner: Juſt before the End, viz. ] 
. Joly, 1x or 12“, J had a Sight of the Sun again, . and there was thes 


6. 1737. Dent in the Sun's Edge, ſo that the End muſt be 45 5 13 15 7 4 
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6 Phila- 
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Eclipſes of the Sun. 


the Morning: About the Middle of the Eclipſe, there was a large 155 
Spot near the Middle of the enlightened Part Which was the North 
VII. 1. This Obſervation was made by a Refracting Teleſcope Eclipſe of the 


Sun, ob/erved 


of 12 Feet Focus, armed with a Micrometer, and by a reflecting . drags fon” 


Teleſcope of 9 Inches focal Length. VVV 


: 1 3 Graham and 
. * 3 7 Ta, m. Mr Short, 
End at ! 0, We ONO IE ah 
| VV Fleetſtreet, 
ä | e | 1 dig. Ain. London. 
Quantity of Obſcuration by the Micrometer — — 3 28 No. 453. 


1 — 


Beginning of the Eclipſe at — 


— 


p. 91. April, 
11ͤͤͤĩ OY 8 Sc. 1739. 


Duration _ ; . FO EN — — —2 '00 16 


NM. B. The Perſon who was obſerving the Tranſit of the Sun 
over the Meridian, obſerved the End to be at the ſame Inſtant with 
the above Obſervation. 85 ö 
2, This Obſervation was made with a Tube of 7 Feet, armed with eng, 


one of Mr Graham's M icrometers, Some 


True Time. TS hs FI 


n / I . MTS | R. S. Suec. 
12 18 52 Beginning of the Eclipſe. % 17% OR torr Beer, Thad, + 
12 35 57 Digits eclhipled * © 3 | * 
12 33 4 © 7 

12 42 % Sd. Ti 

o 23 30 Duration, 


Becauſe of the Clouds that covered the Sun at times, I could not - 
_ Obſerve the greateſt Darkneſs and other Phaſes of the Eclipſe ; but we 
may deduce from theſe Obſervations, that the greateſt Obſcuration 
was o 8! Digits at 12h gol 37). 1 gs 
3. I could not obſerve either the Beginning or End of the Eclipſe, — 4 Wit. 
becauſe of the Clouds; but as they were ſometimes: broken by the temberg, 4 


Wind, I had an Opportunity to obſerve the following Phaſes, 4 8 


3 D > F. R. S. Ibid; 


11 30 * firſt Phaſe of the increaſing Eclipſe was obſerved, 
| - Digit” 1 5 Bi 
2 19 P. m. Another Phaſe was ſeen, 2 Digits 30“. 


A 
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1 
* 
[1 
W 4 


om OO 
1 Fig. 68. 


12 37 The third Phaſe of the decreaſing Eclipſe was Re „ 


Tow were alſo ſeen at the ſame Time 10 Spots in the Difk of the 
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The Diſk of the Moon under the Sun ſhewed the Circuinfren 
exactly terminated, without any, Inequality, and very black; No Pra 
of any Atmoſphere on the Orb of the Moon could be perceived. 
The Calculation taken from the Ludovician Tables erred both x; 
to the Magnitude and Time: For the n was predicted to be 
2 Digits 20!; and the Middle to be 12 5 
— A! Bologna, ,4; As the Diſk of the Sun IE 1 5 1 at this Fine, 

3 on the Morning of the approaching Eclipſe, about 21 30! p. m. 

Z. f. . Euſtacbius Zanotti Phil, Do#t. and Math. Prof. Publ. my Collegue, 
Tbid. p. 94. traced out the Poſition, of the chief of them, by the Help-of a Mi. 

9 crometer, fitted to a Tube of 8 Feet. Theſe occupied chiefly the 
ſouthern Part of the Sun, which the Moon was to cover. It was not 
neceſſary to deſcribe them all, nor could it be done for the Multitude 

of Spectators. Thoſe, of which the Places could be determined, are 
| ſhewn'in the Scheme. 

Fig. 69. The Beginning of the Eclipſe was not perceived before. 220 327 250, 

| p. m. tho? I had long obſerved it with a Tube of 11 Feet, and others 
with other Tubes. I am of Opinion however, that the Contact of 
the Luminaries happened at leaſt a Minute ſooner, than I PRI: it; 
which ſeems to be confirmed by the ſucceeding Phaſes. 
The Digits deſcribed by Circles on a Table, after the uſual Manner 4 
and the Parts of Digits are determined by Eſtimation. The Te- 
leſcope was 6 Feet; the Image was 2 Inches or thereabouts. The 
Phaſes of the Emerſion are more certain than the Phaſes of the Im- 
merſion for many Reaſons. 


Phaſes of the Immerſion. © Phaſes of the Emerſion. 
True Time. True Time. 
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| Tn the mean Time, the 14 8 of the Sun were covered and uncovered | . 
| after the EUR brand . ED Fs, A8 8 0 
True Time. 8 E Þ . 85 < CCC 


( 3 
23 3 50 Spot Gieprered by the Ke: with a Tube of 8 Feet. 
| 21 3 Spot A begins to be hid, with a Tube of 11 ray 1 2 
„ 21 29 The Cate of the Spot A is hid. a 
| 22 41 The whole Spot immerges. | 4 
23 54 The firſt of the 2 Spots at B begins to TI SE -. 
2: 10 The Centre of the ſame Spot is hic. HR apa Sad 
25 45 The whole Spot is hid. 
26 24 The latter of the 2 Spots at B touches the Lind of HE 
Moon with it's Centre. Hitherto I obſerved with the 
ſame Teleſcope of 11 Feet. 
27 2 The Spot D begins to be hid, with the Tube of 8 Feet,” 
31 2 The whole Spot is hid with the ſame Tube. 
o 31 45 The Spot A begins to appear on the Image of the Sun 
thrown on the Table, 
32 30 The ſame Spot had entirely emerged, with it's Ring with 
eddie TRIEDE- Br Bard” = 
33 25 Emerſion of the Centre of the firſt of the two at B. 
34 59 Total Emerſion of the ſame Spot. 
3 5 51 798 Emerſion of the latter; all theſe with the tun Tube 
of 11 Feet. 


= The Obſervations both. ” Spots and Digits were made by 
ſcveral other learned Men beſides Zanotti; and all obſerved the Time 
by the ſame Clock, which was afterwards corrected by Obſervations 
of the Meridian. 155 
= During the Eclipſe, I obſerved the Tranſit of the Moon over the 
N Sun by the Plane of a mural Semicircle ſuſpended at the Meridian. 
lo determine the Tranſit of the Moon, I noted the Time, when 
a very ſmall Segment of the Diſk of the Moon, viſible upon the Sun, 
under the horizontal Thread of the Teleſcope, appeared to be biſected- 
y sche vertical Thread; for then the very Centre of the Moon 
We uſt have been on the vertical one. But the Centre of the Moon 1 
W Pld over. the Centre of the Sun at 23h 59 / 267“. p. m. The 

8 1 Altitude of the Northern Limb of the Moon was 595 365 

15%: of the Northern Limb of the 5 Seng hf 
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Orb of 45 Moon gid nt 


At the Time of the greateſt Darkneſs the 
appear 
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Eclipſe . 1 IT ö 
pe 12 „ : vm, Increaſing Phaſes. Decreaſing Phaſes, | ON 3 
at Wittem- . . tes | PP. Oh. he! 
berk 7 Sax. 4 15 0 Beginning. 5 35 30 dig. 8 Tin 
| Ony's July . 22 00 dig. 1 5 40 7 . 1 1 h y 
Frid. Weidler. | | ; 5 „ LEY 1 he reſt 
„ 36 0 86 Dorin 
p. 226: 49. 0084” 6: "wins ed. 
July, &c. 47 30 5 $5404 ter E 
F . 14 0 2 er ches 
Fig. o. _ '- - 
5 200 20 % re 
9 OO 8 £ | EAN 20 End. r WI In th 
OO | e Situ] 1 
OBR 1 Ps cet, at 
Xx” e bo Immerſions. 8 B gr ccmbl 
and Emerſon h 17 f —_—mcd 
of the Shots, 4 34 35 Appulſe of the Moon to the Spot a. a, Fuccatior 
_ which avere 34 45 The whole Spot à is covered. _— 1; - 
8 5 h of the Moon to the Spot 4. ch P 
e e oth 5 20 — — to the Spot e. = The] 
Time of the 715 ——— to the Spot b. = Abou 
Eclipfe. 10 00 Total Immerfton of 5. ſcemed 
Fig. 71. 16 30 Appulſe of the Moon to the Spot c. End 
18 00 Total Immerſion of the Spot c. 

Emerſions. 1 : X. 4 
1 1 5 | | : 5 illumina 

5 30 50 The Spot 5 begins to emerge. Vell to 
32 30 The Middle of the Emerſion of 5. bc Surf 

24 oo Total Emerſion of þ. che 
29 00 The Spot c begins to emerge. and M. 
29 50 Middle of the Emerſion of c. oOscent. 
40 49 Total Emerſion of c. | _ 
41 00. The Spot à begins to emerge. bY our Sig] 
41 40 Total Emerſion of a. 1 But ſ 
6 4 30 Emerſion of d. : a what ha 
6 15 Emerſion of . BY Centre | 

cannot 
. 70. Shews the Diſk of the Sun in the Situation in which it a Rotation 
appears thro? the Helioſcope. = 5 wp 
Fig. 71. Repreſents the Spots of the Sun in ho Sicantion which Wn 1 oo 
they had about the Beginning of the Eclipſe ; of which the Immerſion des g 
aa Emerſion were obſerved during the Eclipſe. = Wit 

The Moon came upon the Sun at about 102? from the Zenith; 8s 2 
; and went off at about 339 from the ſame Zenith. 5 


ber 


n 
* 
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1 ” Deſcription of an Inflrument t repreſent Ech Wes. 
BI ppear quite black thro? the Teleſcope, but tinged with red; but the 
WS pots of the Moon were not diſtinguiſhable. ny 0 
Tc Edge of the Moon on the left Side toward the South, about 
ee rime of the greateſt Darkneſs, ſhewed the Tops of it's Mountains, 


ec reſt of the Edge appeared even. „ hlty fe FFP 
_—_ During the whole Eclipſe, the Circumference of the Moon appeared 
aked, without any Miſt or Cloud, which ſometimes hang over it in 


F Df the Sun was ſtill hid, there was a vehement Motion of the Solar 


[ =F ight on the rough Edge of the Moon. | 
tn the laſt Place, I muſt not emit, that a Friend of mine very 
A ilful in theſe Affairs, who viewed the Sun thro* a Teleſcope of 9 


= cnmbling Lightning; and that the fame Obſerver about 5h zo!, 
firmed to all the Company, that he-ſaw again 3 Times ſuch Co- 
Wruſcations breaking out on a ſudden, _ BEIT, F 
IX. The Obſervation was made with a reflecting Teleſcope of 16 
Inches Focus, that magnified about 40 Times. 1 En 

The Beginning could not be ſeen for Clouds about the Horizon. 


About 35/ after 8 o'Clock, there was an Opening, when the Sun 
ſcemed to be about 2 or 3 Digits eclipſed. _ 0 
End was exactly obſerved at 9 10 45/!, Time apparent. . 


_—_ XX. A Projection of the Arches and Circles, conceived upon the 
illuminated Hemiſphere of the Earth, upon a Plane, may ſerve very 
_ c! to ſhew any Eclipſe of the Sun; and if the Places ſituated on 
the Surface of the Earth, as Cities, Shoars, Iſlands, Sc. are inſerted 
in che Projection, and if a Circle is added, to expreſs the Poſition 
and Magnitude of the Lunar Penumbra, and ſome ſmaller Circles 
concentrical with it, we have then in one View thoſe Places, where the 
bon is covered by the Moon, and where any Part of it is withdrawn from 
_ our Sight. | | | 

| But ſuch an Image is momentary, and as it ſhews with great Accuracy 


H what happens at any preciſe Point of Time; as for Inſtance, when the 
1 Centre of the Lunar Penumbra firſt enters the Diſk of the Earth, it 


_ not exhibit the other Phenomena, which depend, partly on the 


oration of the Earth, partly on the Motion of the Moon. Thus if 
e ould exbibit in this Manner all the Appearances of an Eclipſe, as 
5 they ſucceed each other, we muſt delineate a great Number of Projections; 

which would be an Affair of infinite Labour, and would hardly be 


recompenſed by the Pleaſure expected. 


conſe 


Which were alſo perceivable in the Image painted by the Teleſcope. 


+ bther Eclipſes. But about the End, when one Digit about the Diſk 


ct, about 4* 31! obſerved a Light in the dark Diſk of the Moon. 


ſerved by Mr 


No. 459. p. 633., Jan. &c. 1741. = 


Whilſt the Earth turns round, the Circles of Latitude indeed, and 
—_ quently the Projection of them, remain the ſame; but the Me- 
dans, or Circles of Longitude, are continually. changed, and con- 
TY | ſequently 
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the upper Surfaces of the Balls; and receive round Plates of 


Horizon. The Plates are about 3 Inches in Diameter, _—_ " n 
them has a Notch in the Circumference, to receive a T bread: i O 12 
Plate /g, is ſomething leſs than the Plate E FG; and this V1" 
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Deſcription F an Iuſtrumem ts repreſent Echipſes.. 2 
ſequently the Projection of them, and the Situation of the Places dre (NY ne 
Earth, fo far as depends upon themn . Ball t 8 
But the artificial Globe of the Earth, ſhews the Hemiſphere l. But 
laminated by the Sun at any Point of Time, with very little Trouble, to D 
For the Pole being elevated above the Horizon, or depreſſed beloy WR Parts; 
it, ſo that the Elevation or Depreſſion may be equal to the Declinatou he Pl 
of the Sun at that given Time; or, which comes to the ſame End, order 
the Sun's Place being put in the Ecliptic- of the Globe in it's'Zenith, andi © 


the artificial Horizon becomes the Boundary of the Light and Shade; RW Tue 


for it diſtinguiſhes the illuminated Hemiſphere of the Earth from the BW Contair 
dark one, and nothing remains to exhibit plainly the illuminated He. WA ;.:cd v 
miſphere, but to turn the Globe round upon it's Axis, till it obtains the could! 
Situation which the Hour of the Day require. WW Ge 
Thus what is very difficult in Projections, is with great Eaſe per. nich 
formed by the Globe, and alſo more conformably to Nature. When . 7, | 
I confidered this, I found we ſtill wanted, in order to repreſent all the Sb 
the Phenomena of any Eclipſe of the Sun, to project the Lunan part c 
Penumbra upon the Globe, and to make an Inſtrument, to repreſent the T. 
the Situation of it at any Time, and to refer it to thoſe Places of Line, 
the Earth which are marked upon the Globe. By which Facility of AW By 
doing the Thing, I was induced to think of ſuch an Inſtrument; and Divino 
accordingly I have attempted to execute it after the Manner repreſented Wn Globe, 
„ oe LETT „„ WS upon t 
It is a common terreſtrial Globe, furniſhed with it's Horizon, RA Diame: 
Meridian, and Hour Circle. To the Horizon are faſtened two is plac: 
wooden Arms, AB, ah, in Length a little exceeding the Semidiameter RR Pendul 
of the Globe; one End of each of theſe Arms, is made to embrace BRA Horizo 


- 


the Horizon, and may be faſtened to any Part of it by Means of Skrens, Centre 


one of which is ſhewn at DP). „ | be Gl 
On the oppoſite Extremities B &, are placed wooden Columns, which! 
perpendicular to the Horizon BE, be, of the Height of the Sem. 8 careful] 
diameter of the Globe, and. of the Breadth of the Brazen Meridian, WR as well 
ſo that a right Line being drawn thro' the Tops of the Columns WH the 
cannot toùch the Meridian. | PL 1 3 Change 
On the Top of each Column is a little Ball of Braſs ; each of theſe Tue 
Balls is perforated by an Iron Axis, appearing on both Sides, and acdlcave 
firmly joined to the Ball. The lower Parts of the Axes were fixed 4 by the 
into the Columns, ſo that the Balls are held faſt in a Situation p- ms diamete 
rallel to the Horizon of the Globe. e 3H the hor 
The upper Parts of the Aves are round and poliſhed, as well C Parallas 
Bras is the « 

E FG, efg, which reſt upon the Balls in ſuch a Manner, that being F the Qu: 


turned round the Axes they always remain parallel to the Plane of tht I 1 


ference 
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Deſcription of an Inſtrument to repreſent Bclipſes. 
WT... in Magnitude is no Injury to the Inflrument. | Beſides it has 
nothing Particular in it; and therefore it is only faſtened with a 
Ball to keep it from falling off the Aris. 1 


Parts. This is ſo ſituated, as to turn round the Axis without moving 


ind the Index, for the Index to turn round upon it any Way. 

Then there are three Rays of Braſs, ik, il, i n, connected in i, 
containing equal Angles & , li n, mik; and the Plane i is perfo- 
nated with a very ſmall Hole. The Rays are elaſtick, and as thin as 


3 | could be made to be firm, and nearly of the Length of 4 Part of the 


I Globe. The Rays have alſo little Perforations at J and m, thro? 
W which a Thread being drawn is brought round the Plates by m F Gg 
el the Ends being faſtened together between I and m, wherefore 


3 the skeleton of the Peuumbra is allo rendered immoveable at the 


4 Part of the Thread e Im E, it's third Ray lying freely on the Part of 


- P 


3 | Line, upon the Turning of the Plate E F G, or e „ 


_ 6Glbc, after this Manner. The Arms A B, à b, are fo placed; that 
upon the Skeleton's being moved, it's Centre i would run thro* the 
Diameter of the Globe; and to effect this, the Horizon of the Globe 
is placed in a Situation parallel to the Horizon of the Earth, and 2 
Pendulum 1 is let fall from that Centre, to ſnew the Points of the 
Horizon, over which the Centre would hang. Therefore moving the 
Centre forward, according to the whole Length of the Diameter of 
de Globe, we might note the Number of Parts of the Plate E FG, 
which have paſſed in the mean Time thro* the Index H; which being, 
carefully obſerved, muſt be retained in Memory, ſince the Uſe of it, 
_ - cl! as of every Thing that has hitherto been deſeribed, will occur 
_ :' the Repreſentation of all Eclipſes. Theſe that follow muſt be 
_ gd according to each particular Eclipſe. 

5 The Principal of theſe is the Diſk of the Penumbre, which I have 


by the Tables for the Ecliple which I would repreſent, the Semi- 
| dameter of the Lunar Penumbra on the Diſk of the Earth, as alſo 
| the horizontal Parallax of the Moon, 1 argued thus; as the horizontal 


| 15 the Semidjameter of the terreſtrial Globe, that I made uſe of, to 


by the Magnitude of the Globe, _ | | f 
3 the Size of the Inſtrument ſeemed not to admit of a Diviſion: 
0 12 Parts, I divided that Radius into 6, and deſcribed concentri- 


But the other Plate EFG has a Circle inſcribed upon it, divided 
into Degrees, and an Index H 1s added, to ſhew the Number of thoſe 


de Plate, or being affected itſelf by any Motion of the Plate. In 
order to this, a little immoveable Ball is placed between the Plate 


dme Thread g G; hence the Skeleton is turned either away in a right 


yy this Conſtruction might be diſcovered how many Parts of the 
_ Dion of the Plate EFG would anſwer to the Diameter of the 


| endeavoured to effect after the following Manner. Having found, 


Parallax of the Moon is to the Radius of the penumbrous Diſk, ſo 


| the Quadrant, which expreſſed the Radius of the Penumbra required 
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Deſcription of an Tnflrument to repreſent Eclipſes.. | 
cal Circles on a thicker Paper, which I cut into Armille according tg = 
them. 1 paſted the biggeſt of theſe to the Skeleton In, ſo thy Wl 
the Centre might agree with the Centre of the Skeleton i; then 5 
rejected the ſecond, and paſted the third to the Skeleton in the lik: Ml 


Manner, and rejecting the fourth, I paſted on the fifth, rejelting 


 alf6 the inner Circle; ſo that the Figure might ariſe, as it is deſcribed 
between k/m, The Uſe of it is to ſhew, that all the Places matkel Wl 
upon the Globe, which lie under the outer Edge of the great 
Circle, ſee the Beginning or End of the Eclipſe, that thoſe which az Wl 


ſituated under the inner Edge of the fame Circle, ſee 2 Digi 


eclipſed; that thoſe which lie under the outer Edge of the fecond 
Circle have an Eclipſe of 4 Digits, and ſo on; but that thoſe which 
lie under the Centre ſee the Eclipſe total; for I have thought it ſufficient 


to mark the Shadow, becauſe of it's Smallneſs, thro? the very Centre, 
To ſet every Thing in order for any Moment of a given Eclipt, 
we mult proceed in the following Manner. Having found by Cala. 


lation the Points of the Bound of Light and Shadow, by which the 


Centre of the Moon firſt enters the Diſk of the Earth, and again de- 
parts from it, they are to be marked on the Horizon of the Globe, 


and the Arms AB, 4 b, are to be placed fo that the Plate E F G beng 3 | 


turned round, the Centre i of the Diſk of the Penumbra k Im may 
paſs over them; and whether this is done or not, will be ſhewn by 


of the Earth, and place the Globe, by means of the Meridian and 
Equator, without the Help of the Hour Circle, in ſuch a Manner, 


. that the Part above the Horizon may ſhew the Hemiſphere of the 


Earth at that Time illuminated by the Sun. I then turn the Plate 
EFG till the Centre of the Penumbra i, is perpendicularly over that 


remarkable Place, as the Bound of Lighti and Shadow, for Example; 
which I call the primary Situation of it, and this being obtained, | 
move the Index H of the Plate to the Beginning of the Diviſion. 


Thus every Thing is rectified for this Time, and it's Phenomena Miſ 
be: collectiees.:.- 345 | 1 885 ; ³ neN 
Now the horary Motion of the Moon from the Sun, being taken 


from the Tables, I infer, that as the horizontal Parallax of the Moon, 


is to this horary Motion of the Moon; ſo is the Number of Fi 
of the Plate E F G, which anſwers to the Semidiameter of the Globe, 
uadrant, which ſhews how many 
turning the Plate round, are to be drawn thro? the Place-of the Inder, 
that the Situation of the Diſk of the Penumbra may be had, an Hour 
before or after the Time, which anſwers to the primary  Situat 


The Diſk therefore being brought to this Place, and the Globe 4 
turned round the Axis, the Phenomena of this Time may be ha | 


NO 4 


kke Manner. 


Then I find the Time when the Centre of the Wi 
Penumbra is in any remarkable Place, as when it firſt enters the Dik Wi 
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Deſeription e an Hilrument to reprefent the Ecliffes. i 
Now the Situations of the other Times are eaſily obrained. Fbr 15 
the Number of Parts of the Plate juſt found being divided, namely 
that which anſwers to the horary Motion, in order to. obtain the 

| Motion of half an Hour, a Quarter of an Hour, and 4 Minute, a 
fable may be conſtructed only by Addition and Subtraction, in 

W hich having marked the Times, the Parts are put to the Mate, by 

W hich the Diſk of the Penumbre ought to be moved forward and 
bpackward, that it may receive the Situation accommodated to that Time. 
When this is done, it remains only to turn the Globe according to the 
Time, and the Plate in fuch'a Manner, that it's Index may ſhew 
ge Number aſcribed to the Time. 
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laſtly the Places marked upon the Surface of the Globe, lying 
perpendicularhy under the Diſk of the Penumbra in any Situation of 
n, way be found by the Pendulum. But they are ſeen at one View, 
it the whole Apparatus is expoſed to the Rays of the Sun reflected 
from a plain Speculum, in ſuch a Manner, that the Rays may fall 
29 perpendicularly upon the Horizon of the Globe, For then ſach Sha- 
—_ dows will be projected from the Diſk of the Penumbræ upon the Globe, 
as are like the Penumbræ which the Moon caſts upon the Earth, by 
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_ which the Phaſes of the Eclipſe, for any Place may be ſeen. 
_ This Motion of the Sun is inconvenient ; perhaps, thoſe, who have a 
rg: burning Glaſs, will make Uſe of a Lamp, the Rays of which 
may be thrown upon the Globe. from the Glaſs, in a nao a” oa * 
cdicular to it's Horizon. I have thought alſo of viewing the Globe 
from a Diſtance thro* a Perſpective Glaſs, by which Method the 
—_— Di /n, being brought upon the Surface of the Globe, .exhibits the 
Penumbra. But this requires a very large Teleſcope ;. for if the Globe 
is ſct at ſuch a Diſtance, that the whole may be ſeen thro” a ſmall 
TLeleſcope, I am afraid the Places marked upon it will not be diſtin- 
_ guiſhable. | OR LS | TR 
have thought alſo of giving a Motion to the Machine, by means 
of two ſeparate Clocks, one of which might turn the Globe, and the 
cocher the Plate; and theſe might be brought to agree exactly by the 
Happ of Pendulums. But I have faid enough already on this Subject. 
KI. 7. The Obſervations were made with a Teleſcope of 10 Palms. Felpſi of the - 
True Time. „„ I OOPOMIITR FIR TSS- "IP Moon, Nov. 
—_ ''' p.m. g 0 99-92 A ;. 80, $738 
 * +5 28 Thc Penumbra begins to be ſenſible. Fee % 
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Bullialdus. 


5 © Uanſpergius, and almoſt all the bar Humorum hi 902 


Capnanus. 


The Shadow at Mare Nabium. Mas a eit 
Copernicus begins to immerge. rigs INT bye Ii 


Thro' the Middle of Copernicus. 
The Shadow at Eratoſthenes; and all Copernicus hid, 
Tycho begins to immerge. 
Tukila Sinus medii. 


. 


Heraclides. 
Tycho hid. 
Tymocharis. 
Archimedes. 
Harpalus. 


Manilius. 
Helicon. 


2 Plato. 


Menelaus. 


Catharina and rue me 
Pliny. 

Dionyſus. 8 
Ariſtotle. . 


Promontorium acutum. 


Fernelius. 


Bnellius. 


Poſſidonius. 


Petavius. 
Promontorium Somnii. 


 Langrenus, 
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Hermes... . 
Proglhs:.. :.. 
Mare Crifium 1 
Cleomedes. 


The Shadow thro? the Middle of f Mare d. 
Meſſala. 


The total Immerſion. 
Daoration of the total 111 


The Emerſion had without Doubt begun. 
Grimaldus had emerged. 


The Middle of Co ponent: 
Tycho. 


Plato. 
Archimedes. 
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23 21 The whole Mate Criſt oben Rn | 
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3 35 36 Duration of the Whole Ecli of 5 | di, 
Some Phaſes of the Immerſion takes, ff another Obſervation with 
[a Newtonian Teleſcope. 5 „ © 054 
| True Time. 1 155 i acts ie int 
* p. m. x eee dP. 
8 50 13 The Penginbil . „ | 
11 28 The certain Weit of of the Obſcuration. | 
54 8 All Grimaldus hid. 5 
| 32 The Shadow thro? the Middle of Gallen. . 
9 o 58 All Kepler hid, V 
11 aki at Ariftarchus, T 
3 37 All Ariſtarchus hid. _ 4 F 3 
8 3 The Shadow at the Beginning of e 8 
9 20 Thro' the Middle of Copernicus. 
10 32 All Copernicus is covered. „ 
14 47 The Shadow at the Beginning of Mae „„ of We 
23 11 At the Beginning of Manilius,.. 14 0 9 
26 At the Beginning of Plato „„ Wa 
55 The Shadow thro? the Middle of Plato and Mail NE Trad 
24 40 All Plato is covered. x ke a 
39 35 The Shadow at the Beginning of Proclus, „„ 
40 18 The Shadow at Hermes. 
41 o All Proclus is covered. 
31 At the „ of Mare Crifam, 
44 20 Thro' the Middle of Mare Crifum, 
46 15 All Mare Crifum is ſhaded, 0 


49 3 The total Immerſon of che Moon in the Shadow... 1 
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Enters on Mare Chun. 
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10 24 15, 
10 32. 44. 


10 40 18 
10 42 26 


10 46 1 It touches Menelaus, a black Cloud comes s over, 8 


The Shade enters the Mare Humorum, * 

It touches the Sinus Roris. 
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13 46 25 The true Shadow ends. 
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The Limit of Ab Shadow piſects Manilius and couches 
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Total Immerſion of the Mood, Very thick Clouds c come 
over and hide the Moon. 
Mare Tranquillitatis _ quite oncovered thro? a Gap of 
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Clouds again. 
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2 1 90 —— — covers all Kepler. 
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Shadow, appears clearer than that Which was nearer 
the Edge of the Shadow.  _ 


2 8 o The Shadow touches Copernicus. 
10 0 ————= covers all Copernicus.” 47 
— touches Tycho. 
2 20 0 Half of the Moon darkened. 0 
25 o The Shadow touches Mare EN n 


29 10 ———————— Menelaus, 
36 o All Mare Serenitatis covered. The Moon looks red thro 
3 the Shadow like a Coal of Fire. 
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during. the whole Eclipſe, the Circumference of the 
Shadow appeared rough and rugged, and ſeemed in the 
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. - Smear... 

2 5o o All Mare Crifium ſhaded, 
53 © Total Darkneſs, Now about + of the 1 Diſk towards 
the Eaſt appears darker than the Weſt part. 

3 43 0 The Shadow darker in the Middle, bar 4 paler about the 

e extremities. 2 

4 8 o The Moon is e with Clouds. | 
44 o Emerſion of the Moon out of the Shadow. | 
45 © The Shadow leaves Grimaldi. After this the Moon Was 
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but a Miſt or thin Cloud ſhaded it ſo, that the Spots 
5 could not be diſtinguiſhed, At Ln the whole 
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In order to rectify my Watch, and be certain of the true Time, 1 
took three ſeveral Altitudes next Morning, and one in the Afternoon, 
by Mr Hadley's and Mr Smith's Quadrants; which (having made 

roper Allowances for the Refraction of the Atmoſphere and the 
Height that I ſtood above the Surface of the Sea) were as follows. 
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Watch too flow . — — O 21 


Second Altitude 25 48 The true Time therefore is — 9 15 
Latitude — 55 45.' The Time by my Watch — 8 54 
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Third Altitude 26 44 The true Time therefore is — 4 24 
Latitude — 55 45 The Time by my Watch 9 3 
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If 21 Minutes therefore be added to the Times above-mentioned, 
for the Error of the W atch, we ſhall have the true Times of the | 
ſeveral Obſervations on the Meridian of the North-Bear Iſland, as 
follows, viz. | „„ \ a 
The total Immerſion of the Moon's Body into the Shadow — 8 43 ö 
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: ry 1 7 8 {des and North. Bear Land in Hudſon's-Bay, is 5*, 
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Tapi. Yale i the in attempting to ak Cape Horn, they 
thought themſelves: to have 12 ar * the pa Cure than they 
really were: By which Miſtake, turning too ſoon to the North, 
they fell in with high Lands, and met with thoſe Misfortunes, which, 
if they had kept out more at Sea; might probably have been avoided. 
By comparing the Longitude at St Catharines as above ſettled, with 
Senex*'s Maps, the Coafts appear to be placed about 6 Degrees too 
much Eaftward; and if the other Parts of America about the Cape 
are laid down as faultily in the Charts, this Error wil Prone a0. 
count for their Misfortiifies, © Fr 
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The Centre of the Moon 1 in the Shade. 
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| think, is in the Heel of 


An Eclipſe 
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The Shadow was ef to have oft touched the Edge ** * 


of the Moon, with a Tube of 33 Peet. the College at 


with a Tube of 6 Feet. 
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The Shadow at Pitatus. 

——— = Galilzus. 

— — Kepler. 
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Eelipſi of the Moon. 
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An Ecliple 7 XVII. The Obſervation was made with a refleQing Teleſcope of 
7 Ss 17 ws 4: Yr 4 


the Moon, 


Jan. 2, 1 740. 
. obſerved at 


Mr Graham's © . FR Fey 
, Hlouje in Fleet- Beginning about — <Q 
e 2 Beginning of total Darkneſs at 
Short. No. | N 
459. p. 633. End of total Parkneſs—- 
Jan. S. End of the Eclipſe at —— 
1741. | 


. 


9 Inches Focus, that magnified about 40 times. 


| 5 Y 
Ann 


6 7 * 1 7 ww” ' 
—9 31 100—ůx 
Eu " . ; " * - 


* ” = 


en for 


N. B. The Beginning and End could not be diſtinctly ſe 
Clouds. bY yy „ 


Eeliſe atibe XVIII. The Sky was moſtly overcaſt with Clouds, ſo that the 
Moon, Oct. following Obſervations are the only ones that could be made with any 


22, 1743, in | : 
„ Degree of Certainty. 


| fl FE „ 
_ . ob/erved at : + 
__  //Gratam's Beginning of the Eclipſe about — — — — — 121 0 
22 15 1 The Shade touched Copernicus about — — — — 1 39 0 
471. p. 580. touched Plato about —— === — 1 45 0 
Read Nov. 3z, touched Tycho abut— — — — 151 0 
1743. Total Immerſion about — — — — — — — 217 0 
Of the Lunar XIX By the Name of Atmoſphere is underſtood, a certain Con- 


Amo phere, by 
NM Jean Paul 
Grandjean de 


the Rays of Light, that paſs thro* it, from a right Line 3 whether 
Forchy, of this Matter exiſts in our Air jointly, or ſeparately from it, whatſoever 
the R. Acad. it is, we treat here only of the: refracting Matter, and that 1s 
2 Hg what I only take upon me to prove in the Courſe of this Work, 
Wor 2 * that there is no Matter about the Moon, which is able to turn 
1739. the Rays of Light ſenſibly from their ſtrait Courſe. I would in- 
| form the Reader only of this, that I here conceive! the Atmoſphere 
to be a homogeneous Fluid, with a ſpherical Surface, and of the 

1 ſame Denſity every where, which is equal to the Sum of the of 
creaſing Denſities in the real Atmoſphere, purpoſely omitting the 
Difference of the Denfity of it's Parts, which cannot diſturb our 
Demonſtrations, ' n. 555 
- Now if the Moon is encompaſſed with an Atmoſphere, it's Dia. 


Fig. 74- fled with tr | 
1 meter ought to be found greater than in the naked Planet; but 


that the Quantity of it's Increaſe may be known, let AIB be the 


Body of the Moon, G E F it's Atmoſphere, the Angle AH L-wil 
be the real Diameter of the Moon; and the Angle EFI L. col 
prehended under the Axis LH, and the Ray AEH will be 11 
Diameter of the Moon obſerved. Therefore the Angle 1 x 
be the Increaſe of the Diameter of the Moon by it's Atmoſp c | . 
but the Angle E H A is oppoſite: to the Side EA of the Triang 


EH A; and the Angle A E H the Supplement to 180 of 3 


; ö 


8 8 25 : OO Time appar, 


geries of pellucid Matter involving a Planet, and capable of turning 


EY.” 
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Deſer jption of the Lunar Atmoſphere. 


| rizontal Refract ion in the Lunar Atmoſphere, is oppoſite to the Side 


the Side E A, is the Half of a Chord of the Lunar Atmoſphere, 
touching the Body of the Moon itſelf in A. Therefore the Sine 
of the Increaſe E A H of the Diameter of the Moon by it's Atmo- 
ſnhere, will be to the Sine of the Supplement of the horizontal 
Refraction A E H, as the Half A E of the Chord of the Atmoſphere 
touching the Body of the Moon at the Diſtance A H of the Moon 
from the Earth. _ 5 


is inſenſible; for if it aroſe to 23/!, ſuppoſing the horizontal Re- 
fraction 5/, that is, at leaſt 30 Times greater than it can be ſuppoſed, 
25 will be proved hereafter, then the Semichord E A would equal 
270 French Leagues, and would far exceed a. like Chord of the 
terreſtrial Atmoſphere. Therefore whether the Moon is covered with 


ſame; and the Obſervation of the Lunar Diameter can by no Means be 
equal to the Solution of the Queſtion, | 


for deciding the Doubt; for the extreme Rays terminating. the 
Cone of the Lunar Shade, as they touch the Body of the Moon, and 
Ai of the Cone; therefore the Cone will become ſhorter and more 
obtuſe ; but to ſhew the. Quantity of that Variation, we mult ob- 
ſerve, that the Ray F A, or it's Parallel EG, which, if there was 
no Atmoſphere, would be the Bound of the Lunar Shade F AC, 
would be refracted toward the Axis CA, at the Ingrels of the At- 
moſphere G, and at the Egreſs H; whence the Semiangle of the 


Refraction in the Lunar Atmoſphere. 5 Ry | 
Hence it follows, that if we ſuppoſe a lunar Atmoſphere, a total 
Eclipſe of the Sun will begin later and. end ſooner, than if we 
do not ſuppoſe it; moreover in certain Caſes, that there will be 


Veils 
Te) 


of the Earth even with it's Point. 
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the partial Eclipſes would be diminiſhed; for the Beginning of a 
partial Eclipſe is obſerved, when the Cone of the Penumbra. G DI 
action F CE, EVH being ſuppoſed in the Atmoſphere of the 
3 the Semiangle of the Cons of the Penumbra is diminiſhed, 
8 the Semidiameter of the Baſe GI is contracted into 1 H; there- 
de that the Beginning of an Eclipſe may be obſerved in a given 

| 1 Ros 4b; | Flac, 


AH of the Diſtance of the Moon from the Earth. Moreover | 


| Hence it follows evidently, that this Increaſe of the Lunar Diameter 


an Atmoſphere or not, it's Diameter will always be obſerved the 
The Eclipſes of the Sun by the Moon, give a greater Handle Fig. 75. 


paſs thro? it's Atmoſphere, will neceſſarily be inflected toward the 


Cone of the Lunar Shade will be increaſed by double the horizontal 


no total Eclipſe ; which however the Diameters of the Sun and Moon 
obſerved in the ſame Degreee of Anomaly would require; for in 
theſe Caſes the Cone of the Lunar Shade is contracted, becauſe of the 
Atmoſphere, and it might be fo contracted as not to touch the Diſk 


After the fame Manner exactly, the Duration and Quantity of Fig. 76. 


enters upon the Habitation of the Obſerver; but a double Re- 
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1 Dyſeription of fhe Lunar Atmoſphere. 
Place, a Space G H equal to the Centre I of the Penumbra, mul 
be run over; the ſame muſt be ſaid of the Emerſion.  Therefor 


à partial Eclipſe will begin later and end ſooner, Tuppoſing a Lunz 
Atmoſphere, than if the Moon is naked; and it will alſo be obſerveq 


to be leſs, for the Habitation T being immerged into the Penunir; 
by the Quantity TN, ſuppoſing a Lunar Atmoſphere, will enter 
it only by the Diſtance T K. It may alſo be, that no Eclipſe may 
be obſerved in that Place, where it would be obſerved, if no At. 


| moſphere is ſuppoſed to be about the Moon; for the Diſk of the i 


Penumbra being altered, the Place R, which if the Moon is naked, 
would be immerged into it, will become free from it by the Quantity 
RN. But they who ſhall live in the Space Y H, comprehended 
between the direct Ray X X touching the Atmoſphere, and the 
refracted Ray E H, terminating the „ will ſee the Sun 
free indeed from the Body of the Moon, but obſcured by it's Atmo- 


ſphere; and therefore a certain pale Penumbra, which, by what has 


been already demonſtrated, muſt precede and follow the Duſk of the 
ry moreover this Obſcuration may be obſerved without any 
"Eclipſe. J 

Theſe Phenomena muſt principally be obſerved in the Solar Eclipſe, 
if there is any Atmoſphere about the Moon; now let us ſee what i 
really obſerved. 


In the firſt Place, as the Axis of the Lunat Shade is extended to 55 


Semidiameters of the Earth, when greateſt, and to 524 when it is 
leaſt, and as the leaſt Diſtance of the Moon from the Earth is 54 Se- 
midiameters of the Earth, if the Junar Atmoſphere was capable of 
a horizontal Refraction of 8'', the Semiangle of the ſhady Cone 
will be increaſed by double the Quantity, that is, 16/, and therefore 
it will be equal to 16/ 41!/, when it is moſt open, and to 16050 
when it is narroweſt, Moreover the leaſt Semiangle of the Cone being 
ſuppoſed equal to 16/ 5!! ; it's Axis will be leſs than the leaſt Diſtance 
of the Moon from the Earth, of 54 Semidiameters of the Earth, 
and therefore the Point of the Lunar Shade, will reach to the Earth. 
If therefore there is an Atmoſphere about the Moon, in which the 
horizontal Refraction is 8//, there will be no total Eclipſe upon 
the Earth. Therefore either there is no Atmoſphere about the 
, or if there is any, it produces a horizontal Refraction ls 
than 8 /. „„ . 
But there are total Eclipſes of the Sun obſerved with a Duration 
of the total Darkneſs. For Inſtance, in the Eclipſe of 1724 the 
the Duration of the total Darkneſs amounted to 2“/ 16“ . 
Moon at that Time ran over 11 52/! in it's horary Motion, 8 
it's Shade always parallel to it in Degrees of the Diſk of the Fart 


mY 4 4 . N Aras (3020 | 1. 51; 
went over à Space 54 Times greater, that is, equal to 1 A 30 Le 
from which, if we take away the diurnal Motion of à Habit 


equal to 207 which may prolong the Duration of the 9 


" 
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Deſeription of the Lunar Atmoſphere, n. „ 
have the Diameter of the Shadow equal to 47/ 3o!/, or 45173 
25 or 22 Paris Leagues. Whence, by Calculation, we find that the 


= i; of the Cone of the Lunar Shade, is greater by at leaſt one Dia- 
meter of the Earth, than the Diſtance of the Moon from the Earth, 
= .,ich was then the leaſt, the Moon being about the Perigæum. 
Moreover from the given Diameters of the Luminaries, obſerved in 
the ſame Degree of Anomaly, the Axis of the Cone of the Lunar 
Shade is found to be equal at leaſt to 55 Semidiameters: Whence 
it follows, that the Spot of the Lunar Shade on the Diſk of the 
Farth, and the Axis of the Cone are found to be exactly the ſame, 
a« the Diſtances of the Moon and the obſerved Diameters of the 
Lunaries ſeems to require, There is therefore no Atmoſphere about 
the Moon, or, if there is any, it cannot 1 any ſenſible Re- 
fraction. But that there may be no Room left for Doubt, I ſhall give 
a Reaſon for thoſe Phenomena, which being obſerved in the Solar 
Eclipſes, have given Room to imagine a Lunar Atmoſphere. #7; 
Firſt indeed, that diminutive Light, which is obſerved in total 
Eclipſes, does not prove any Refraction in the Fluid, which en- 
compaſſes the Moon; for by M. Maraldys Experiments, which 
have been repeated by me with the greateſt Care, and with 
the ſame Succeſs, it is manifeſt, that the Shadow of Bodies not 
covered with any Atmoſphere, if they are expoſed to the Sun, are 
bright about the Axis of the Cone; and the more fo as it is the 
farther from the Body itſelf, Moreover the Habitation of the Ob- 
ſerver in a total Eclipſe is about the Axis of the Cone of the Lunar 
Shade, and in the Neighbourhood of it's Point, It is no wonder, 
therefore, that the Middle of the Shadow is covered with a malignant 
Kind of Light, which may otherwiſe be increaſed by the Rays being re- 
flected by an illuminated Air ſurrounding the Shadow about the Middle. 
Secondly, the lucid Aunnulus ſurrounding the Moon in total Eclipſes, 
by no Means proves the Exiſtence of the Lunar Atmoſphere, as will ap- 
pear to any one that hides the Sun from him by Balls of Wood or any 
opake Matter, Wherefore it is to be aſcribed not to a Lunar, but 
a Solar Atmoſphere, as has abundantly been proved, by M. Mairan *, 
in his Treatiſe of the Aurora Borealis. e 1 
Thirdly, the Diminution of the lunar Diameter, which in the 
Solar Eclipſes is obſerved to be about 3o'! leſs than when the Moon 
ſhines with a full Orb in the ſame Degree of Anomaly, by no means 1 
Froves the Lunar Atmoſphere; tho' ſome Inequalities of Mountains 
wy obſerved in the Circumference of the Diſk of the Moon, which 
je Ofippear in the Full. Moon; for lucid Objects ſtrike the 
| wk res of the Eye ſo ſtrongly, that the Motion them is com- 
3 to the neighbouring Fibres, and ſo the Image of the lu cid 
- 7 18 Increaſed beyond the due Quantity, which is known by com- 
on Experience; for if a Stick is placed between the Moon _ | 
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176 Die ſcription of the Lunar Atmoſphere,” ' 
the Eye, the Diameter of the Stick over againſt the Moon wil 


{-em to be diminiſhed ; but if at chat Time any Cloud comes o 1 

the Luminary, the Diminution of the Stick will appear leſs, but if , 

the Cloud take away the Sight of it there will be'no Diminution and 6 

laſtly it will be various according to the various Intenſeneſs of the F 

N lunar Light. e e 112 Or RT +: ag 

As for the Inequalities of the Mountains, they are leaſt obſerved : 

for the ſame Reaſon in the Full- Moon; for the lunar Mountains ob. 1 

ſcure of themſelves, and ſeen in the bright Orb of the Sun, eſcape « 

the Eye much, leſs, than when ſhining in the Full-Moon, they ar: : 

5 extinguiſhed in the neighbouring Splendor of that Luminary; eſpecially f 

1 as the lunar Light is ſo intenſe, that a Star of the third Magnitude Ki 

can hardly be ſeen when near it. But, to take away all Doubt in Mi 

this Affair, if the Limb of the Moon oppoſed to the Sun was the * 

Bound of it's Atmoſphere, and not of it's very Body, the Mountains . 

in the Circumference of the Moon would never be obſerved by the + T 

longer Teleſcopes with narrower objective Apertures. I have often Fe 

obſerved ſeveral Inequalities of Mountains in the Diſk of the Full- | 

Moon with a Teleſcope of 36 Paris Feet, and an objective Aperture Fo 

of one Inch; whence it follows, that the Diſk of the Full-Moon * 

is terminated by the Circumference of it's Body and not of it's At- 5 

moſphere. | an TOE Th „FF ð»K 5 

This Obſer- Fourthly, I muſt ſpeak a little of that wonderful Obſervation, 10 

vation was in 1713, of the lunar Coruſcations, which was made by M. Delbuvill, V 

eee in the Preſence of many Aſtronomers of the Royal Society. We may at 

. Preſonce / ſuppoſe, that the viſible Limb of the Moon is compoſed of the in 

M. Deſouville. Tops of Mountains; which, in a total Eclipſe, hide the dun from 10 

See Vol. IV. the Obſerver in the ſame Manner as the Trees of great Woods ob- 0 

p. 258, 259. ſtruct the Sight. Whence if ſome Rows of Mountains on the Surface B 

of the Moon afford a free Paſſage in a right Line to the ſolar Rays, | th 

they muſt imitate a Sort of Coruſcations, in the ſame Manner, as when P. 

in a Camera Obſcura, a Ray of the Sun by Means of a Speculum i in 

, ſuddenly admitted, and the Picture of external Objects drawn on the in 
| Focus of the Lens is taken away, it will be illuminated with Jum! 

nous Tracts very much reſembling Lightning; which I think is the A 

more caſily to be allowed, becauſe thoſe- ſudden Coruſcations hae 1 

always been obſerved near the Limb of the Moon, as appears from | an 

the Scheme of this Eclipſe in Sir Hans Sleane's Muſeum, drawn by i tr 

Daughter. „ Copa ir me np . of 

As for that pale Ring accompanying the Limb of the Moon A 8 

Eclipſe, as nothing like it appeared either to me, or to any other Aliro- by 

nomer in the Solar Eclipſes hitherto obſerved, which however, — for 

cording to the Hypotheſis of the Lunar Atmoſphere, muſt po M 

and every where be obſerved, we ſhall make no Mention © * 5 

1 | | the 
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Deſtription of the Lunar Atmoſybere. 


From all this it is manifeſt, that there is nothing like a Lunar 


Atmoſphere in the Eclipſes of the Sun, T ſhall now ſpeak of the 


Eclipſcs of the Fixed Stars and Planets by the Moon. 


If the Moon is ſurrounded by an Atmoſphere, the Planets and Fig. 77. 


fixed Stars will be ſeen by an Obſerver placed on the Surface of the 
Earth, to be hid later behind the Moon, and to emerge ſooner from 
irs Diſk, than if the Moon- is ſuppoſed to have no Atmoſphere ; nay, 
and in ſome Places, where an Eclipſe of a fixed Star or a Planet 
ought to be ſeen, there will be none. To make this plain, let ABC 
be the Body of the Moon, and- let a Star be placed as it were at an 
infinite Diſtance in S; the parallel Rays L V, MX, touching the Body of 
the Moon on all Sides, conſtitute a cylindrical Surface, of which Cylinder 
the Baſe V Z X comprehends in it's Compaſs all the Habitations on 
tae Diſk of the Earth, in which the Star or Planet is covered by the 
Moon. The Obſerver therefore will ſee the Beginning of the Eclipſe 
at V, and the End of it at X, and will meaſure the Duration of the 
Time, in which the- Moon may run thro? it's Diameter, or rather 
a Space equal to it, | But if we ſuppoſe an Atmoſphere of the Moon, 
the Ray IW will not remain parallel to the Axis of the Cylinder, 
and the Cylinder itſelf will become a Cone, of which the Section 


YTU will mark the Habitations where the Eclipſe, muſt be. And 


the Baſe Y T U being contracted, the Point Y will come upon the 
Habitation later than the Point V; and the Limit U will forſake it 
ſooner than X: Therefore, the , Eclipſe of a Star or Planet by the 
Moon will begin later and end ſooner, if we ſuppoſe an Atmoſphere 


about the Moon, than if there is none: And there will be no Eclipſe 


in that Place where it ought to be obſerved without an Atmoſphere; 


for the Place C being covered by the Circumference VZ X of the 


former Cylinder, will be free from the Section of a Cone Y T U. 
Beſides, ſuppoſing the horizontal Refraction in the Atmoſphere of 
the Moon equal to 8 //, V Y will be equal to 1384 Toiſes, or + of 4 
Paris League; whence it follows, that no Eclipſe muſt be obſerved 
in the Places pointed out in the Calculation, as often as they are 
immerged into a cylindrical Area not exceeding 1 of a League. 


Another Phenomenon alſo ariſes from the Suppoſition of a Lunar 


mold in the Part of the Cylinder YR, the Star indeed will 
always be ſeen, but thro? the Taterpoſition of the Lunar Atmoſphere 
and therefore it will acquire a different Motion and Colour from the 


true; and that in all Eclipſes whatſoever, whether the Star is one 


of the biggeſt or leaſt. 


l Wi the Duration of the Eelipſes of the Fixed Stars and Planets 
OW Moon, does not ſeem in any Manner diminiſhed, but is always 

5 to be exactly agreeable to the Diameter of the Moon and it's 
3 As for thoſe Obſervations, in which the Star after the 
8 is ſeen to proceed a little in the Diſk of the Moon before 


the Occultation, we ſhall refer = 
, efer the whole Cauſe of them to the in- 
VOL. VIII, Part i. "Aa: % "ng 
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Deſcription of the Lunar Atmoſphere.” . 
creaſed Diameter of the Moon and Star; for if the Lunar At. 
moſphere was the Cauſe of this Appearance, it would always be ob. 


ferved the fame in all Stars, and in any Apertures of Objectives. Be. 


ſides, I have not as yet obſerved the Progreſſion of any Star in the 
Diſk of the Moon, unleſs it was of the firſt, or at leaſt of the ſecond 
Magnitude, and that by half of it at moſt, and the true Diameter of 
the Fixed Stars, as is manifeſt to any Obſerver, becomes inſenſible, and 


is increaſed only by ſpurious Rays; whence the adventitious Rays both 


which however, as has been ſaid, are ſeen plainly enough. 


of the Star and the Moon, are mixed in the Bottom of the Eye before 


the true Conjunction of the Bodies of the Sun and of the Moon; and 


if the viſible Limb of the Moon was the Bound of the Atmoſphere, 


and not of the Body, no Mountains would be obſerved on it's Cir. 


cumference with greater Tubes and narrower objective Apertures; 


— 


* 


From all this it is manifeſt, therefore, that the Moon is not fur- 


rounded with a refracting Atmoſphere, the Refraction of which is 


capable of being obſerved ; for there might be an Atmoſphere about 
the Moon, in which the horizontal Refraction amounted'to-1!! or 2'!; 


for this Opinion ſeems to be countenanced by the greater Spots in the 


Moon, which cannot by any Means be taken for Woods, as Hurt. 


eker and others have imagined. For the Shadows of the Edges are 


A Conjun#ton 


of Saturn and 


Mars, o&/erwved 


at Wittem- 


| berg by Joh. 


always obſerved nearer to the bright Limb of the Moon; whence it 


is rightly concluded, that they are Cavities and' not Woods, which 
would project a Shadow from the other Side. Moreover ſome Fluid 
may be ſuppoſed to be in them, in which caſe it would be very agree- 
able to Philoſophy, that ſome Vapours ſhould be raiſed from them, 
the Congeries of which would reprefent a Sort of an Atmoſphere 
about the Moon, which Atmoſphere would not be found to be very 


thick; for by Sir J. Newton's Demonſtrations, it would hardly equal 
3 of the Denſity of the terreſtrial Vapours, nor would be alike at 


different Times, thoſe Vapours being deſtitute of any other Ad- 
dition. e 

XX. Saturn and Mars were ſeen Feb, 6-9 407 p. m. in che fame 
right Line with the Star E d Ee fl. 


Frid. Weidler, „ : 17 . 55 


F. R. S. No. 


441. p. 238. 


April, Qc. 


1736. 
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Feb. 19. 


namely OX 8 a9 17 go 
the North. 


XXI. © 


Eeli ſes 4 the Satellite f Jupiter. 


7 15/ p. m. the Diſtance of 4 from oe was obſerved, 
1 9 85 was diſtant from the Star roward | 


True Time. April 2 1732. 


Y FF 


| 10 36 
* 
7 31 40 


13 32 4 


9 44 41 


10 33 32 
10 0 35 41 
9 55 

9 5d 3 
9 43 47 
11 7 24 


10 8 25 


FI 


14 8 45 
14 8 33 


16 '3 29 


April 3. 


Emeriidn of the ſreond Satellite of Jupiter out of the 
Shadow. Sky clear. Teleſcope of 22 Feet. 


Feet. 
Emerſion of the inner Satellite from the Shadow, 
Sky clear, Teleſcope 22 Feet. 


April 9. Emerſion of the ſecond Satellite, Sky clear 


Teleſcope 22 Feet, a little doubtful. 
May 3. Emerſion of the inner Satellite, Sky clear, Te- 
leſcope 22 Feet. 


May 4. Emerſion of the ſecond Satellite, 20 cloudy, 


„ 

Teleſcope 14 Feet. 

Teleſcope 11 Feet. 

May 26. Emerſion of the inner Satellite, Sky tear. 

Teleſcope 22 Feet. 

Teleſcope 11 Feet. 

June 2. Emerſion of the third Satellite, Sky cloudy, 
Teleſcope 22 Feet. 

June 9, Immerſion of the third Satellite into the Shadow, 
Sky clear, Teleſcope 22 Feet. 

June 18, Emerſion of the inner Satellite, Sky dear Te- 
leſcope 22 Feet. 

July 27. Emerſion of the inner Sacellite, Sky clear, 
Teleſcope 11 Feet, doubtful. 

Jan. 17, 1733. 
clear. 


Teleſcope 22 Feet 
Teleſcope 14 Feet. 


Emerſion of the third Satellite, Sky ST, Teleſcope + 223 


Feet, 
March 12, Immerſion of the i inner Satellite, Sky cler, 8 
Teleſcope 22 Feet. K | 
Teleſcope [3 Bonk 0 tr ed in Ie oc! 5 : 


2. The 


d 


Immerſion of the third Satellite, Sky 


179 


Ectipſes of the 
Satellites of - 
Ju piter 5 


Bi 
Manfredi. 


Emerſion of the fourth ee Sky clear, Teleſcope 22 No. 429. 


July, 
2 1733 95 


N 5 we % a 27 kun, 2 5 
F 


180 15 Eclipſes of the Satellites of Jupiter. 
— Obſerved 2. The Teleſcope made uſe of is the ſame as formerly, having 
by Geo. Lynn, , 13 Foot Obje&t-Glaſs, with an Aperture of 2 Inches 

Eg: at South- 17 1 * ' 7 1. m mad 
ke wu Eye-Glaſs of 27 Inches. By apparent Time, at Southwick, near mad 
Oundle in Oundle in Northamp!onſhire, Longitude Weſt from London, 00% 30', Dea 
Northamp- as follows: a F 5 5 . Whie 


Yea! 
| amo 
Brac 
| ſhall 
oi Cl 
on 0 
this 
Tab 
four 
the 
ulſed 
take 
a E106 
Again the firſt began to emerge — — May 4 10 4 30 I co 
Was at full Brightneſs about — — 1 5 then 
And paſſed by the 3d Satellite at — — 11 49 30 | been 


ſeye! 


tonſhire. No. | 
o p. HRS 1 | 8 555 

0 a | | | | Month. D337! 7 
1730. The 2d Satellite began to emerge — April 29 10 19 20 

It ſceemed in a Minute after to be as) i 

bright as the 4th Satellite — — 

And at full Brightneſs about — — 21 20 

1718. The 4th Satellite emerged ' — — — Fan. 25 9 4 b 

1730. The 2d began to immerge — — — Nov. 28 13 17 46 

And was quite out of Sight at — — 19 ob 

1731. The 2d began to emerge — — — March29 11 93 8. 

And ſeemed at full Brightneſs about— —= 36 30 

The 1ſt Satellite began to emerge — April 18 11 45 10 

And was at full Brightneſs about — N 456 10 


*. 


PPC 


20 20 
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1737. The 1ſt Satellite began to immerge — Jan. 7 12 2 55 _ 
And was quite out of Sight about — SAY 4 25 Mor 
1731. The 3d Satellite began to immerge — Jan. 28 14 16 0 8 
Was but equal in Light to the ad at — 19 0 _— whic 


uite gone aa. enrr nds. nn | BS 24 © : lume 
1732. The 2d Satellite began to emerge — — April 30 12 2357 im. 

The iſt Satellite began to emerge — May 6 12 48 44 5 
1733. The 3d Satellite quite diſappeared — Febr. 18 13 5 30 
1733. Again the 3d Satellite diſappeared — April 2 13 330 

| But it began to fail of it's Light about 5 or | 

6 Minutes before. OW» | 
1735. The 2d Satellite immerged — — — May 28 10 45 ® 
The 3d began to emerge — — — Auguſs 3 9 10 30 
And was 4 or 5 Minutes before it came to it's full Brightneſs. 


1731 


— Obferoed at 3. It was a great Pleaſure to me to ſee that Mr James Hodgſon * 
Peterſburg, &y been at the Pains to calculate the Eclipſes of the four Satellites 0 
M. Jof. Nic. Jupiter, which were to happen in 1732. It was to be wiſhed f 
* * would continue to do fo for the Years following; but I would adv! : 
441. p. 225. him, to do it a long while beforehand, that People in r 
Ap. Ee. 1736. Countries might have Time to be informed of it. He ſays, he b. 
0 made uſe of Tables of the Satellites, which have not been _ 
„ He mean; theſe 30 Years *. Probably he means the Tables of M. Caſſmi, Pu 1 
Lal, of the liſhed at the Royal Printing-Houſe at Paris, in 1693, at the F - 
0 — * Flam- of the Obſervations of the Gentlemen of the Academy * * 


Sas a 


Eclipſes of the Satellites of Jupiter. „ 
c-yeral Voyages. However, the late M. Caſini, has from Time to Time | 
made divers Corrections to thoſe Tables, though they never were 1 
made publick. M. Maraldi has alſo much worked at it after the 1 
Death of M. Caſſini, and has communicated to me his Corrections, on 1 
which I have taken Pains to calculate new Tables; but having in the 
Year 1724, received of Dr Halley a Copy of his Aſtronomical Tables, 
among which, are thoſe of the four Satellites of Jupiter by Mr 
Bradley, J judged there could not be any better, till ſome Method 
| ſhall be found and explained geometrically to deduce from the Laws 
of Gravity, the Effect of the mutual Attraction of theſe Satellites 
on one another, and with relation to Jupiter: But as I could not hope 
this could be done ſo ſoon, I took the Pains again to calculate new 
Tables upon thoſe of Mr Bradley, by reducing the Tables of the 
four Satellites into the- ſame Form with thoſe Mr Pound has made of 
the firſt Satellite only, "Theſe Tables being thus made eafy, I have 
uſed them hitherto for comparing Obſervations ; and my Brother has 
taken the Pains, ſince the drawing up thoſe Tables, in the ſaid Manner, WW 
to calculate a Year beforehand all the Eclipſes of the four Satellites. = 
commonly ſent thoſe Calculations to my Correſpondents, to prepare | 
them for Obſervations, and ſome Years of thoſe Ephemerides have 
been publiſhed in the little Gazette of Literature of Leipzig, printed in 
High Dutch, My Brother lately prolonged theſe Calculations to the 
Month of Zenuary, 1k ..ſ „ 5 
 Herewith follow the laſt Obſervations on the Satellites of Jupiter, 
which were made at Petersburg, ſince thoſe inſerted in the third Vo- 
__ of the Memoirs of the Academy of Petersburg, to the preſent 
me, 1 


— 0 
FF 
39 


o K. 

7 

* 1 
x 
K 2 * 5 

- — 1 . . 4 = 
— — — — SE — * end * = 
>. 


— 


9 


e 


* I 4 
Aa <4 
D 
** 


ave 


— 
0 


= 0 r . — 
"a: — — — * 2 


— — 


+ 4 Lind 5 2 
3s 


rr 
be - 


— 


"> AG A — 
— 


wx mes 3 & ny 2 — bo 
IO IE Ie en is os 


— 5 
11 
* — 
W 


ee 
— 


—— 
—— 


7 = 
3 
r 
J Fo 4 2 of BE 
- ww — : 
— — - 
— . — 
* — — 


os, 


5 PFF F 3 
Rey” GE Ls r F FIN A ne - 11 OM . ; 
3 N W SI Df 40% = DP 4 5 Tt = = be 7 * ES 
r EINE AE VEE 1 DEST TCT 
= 72 PRA, N wy 4 & Fam 9 E . £ 1 ROD =o = * 
n ö PCC 


G 
LO 


Sneha 
„ 
Se 

„ 


RR 
. 
* 8 2 * 
IRE WET 8 

F n 


— 
<= pen 


— 


E 
AA 
1 «>, 
. 
&'6 Sf a MOT 
. 7 * * _ 
r LO 4 

Sk. 
. 


\ 
— 


» — = > nd 3 
Wax 2 r r 2 a Pane 
load =>» IEICE» P 7 
— —— E — — 3 25992 — r — 
py — 
— — . Eee Een x 2h 


- 8 —— ne rn — 
— — 


C c 
8 . 
LIT SI oe LIAR; 
. a N 
, SE A LERIT. Fes ES ET El SI 


| | True Time | 
T . = RE 
1731, Dec, 617 3 5 | Immerſion of the firſt Satellite difficult- 
| | ly obſerved. with a reflecting Tele- 
ſcope of 5 Foot. The true Time 
was found only by Means of two 
„ | Clocks. 5 1 
732. Jan. 413 30 56 | Immerſion of the ſecond by the Reflec- 
. ter, doubtful to a few Seconds. Ju- 
1 | piler not being well defined nor ſuffi- 
| ciently high. The true Time ad- 
EE | Juſted by two Clocks, 
. 9118 33 7 Immerſion of the fourth by the Reflec- 
ter. The Sky not very ſerene, and 
I the true Time adjuſted only by two 


b 5 | PH 


* 
* — % 
* 


* 
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Eclipſes of the Satellites of Jupiter. 
Jupiter being uncovered, the firſt 8. 


| Teleſcope, 


'T he third Satellite had been come out 


Emerſion of the firſt 


5 True Time 
„ Foe SEP] 
Fan. 9 20 2 5 hs | 
ASI [ 
| | 
Feb, 22 13 25 34 
13 20 34 
a +675 26h 
March 8| 8 22 20 
April 38 46 23 
|: 
13 7 20 30 
| 
N 20111 6 52 
27 13 13 © 
| 3 
10] 12 55 54 
Bel CLI he 
Dec. 4 5 4 30, 
N 85 N | 


The other Satellites diſappearin 
Day-Itght, the de. ws BO ny 
come out of the Shadow, Tel 
cope the ſame. | 
The firſt Satellite, juſt entering the du. 
dow, was yet viſible when a Mit 
covered Jupiter. 


BB, er 
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tellite did not now appear through 
the reflecting Teleſcope. The true 
Time was adjuſted only by tro 
Clocks, | 
Immerſion of the third by the ref. 
ing Teleſcope. The Wind was foe. 
what troubleſome, the true Time was 
adjuſted by two Clocks, | 
of the firſt by the reſlecting 
Doubtful to a few Se. 
conds, by reaſon of the Nearneſs of 
| the Satellite to Jupiler. | 
Immediately after Sunſet, Fupiter be. 
coming viſible to the Eye, the third 
Satellite appeared to be out of the 
Shadow, and entirely clear by the r. 
flecting Teleſcope. 
Emerſion of the third Satellite, by 
the reflecting Teleſcope, The St 
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Emerſion 


IM 
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of the Shadow perhaps for ſeven 
Minutes; for the other Satellites did not 
appear better than this which was {een 
with the reflecting Teleſcope through 
the Miſt, Fupiter being low, and the 

Crepuſculum flrong. | 
by the reflecting 


Teleſcope. Sky ſerene. Obſervation 


e F 
Emerſion of the firft by a Teleſcope 0 
13 Foot. Cloudy. 


Immerſion of the 1t by a Teleſcope 0 


13 Foot, A good bſcrvation. 
| 421 , Fa 


Feligſes of the Satellites of Jupiter: 1353 i 


= Obſerved by 
4. 11 62 15 ? i | 15 | . the Jeſuit s at 
Now, 4. 5 55 15 4. 1. Full Immerſion of the firſt Satellite, Tele- edu 2105 
| l ſcope 13 Feet. 468. p. 306. 
g. 12 16 5 P. m. Full Immerſion of the 2d Satellite. jan. 1742-3« 4B 
12. 14 16 52 P. n. Full Immerſion of the 1ſt Satellite. ; > 
15, 14 49 24 P. un. Full Immerſion of the 2d Sattellite. | 45 
16. 9 55 © P. mn. As the 3d Satellite was going to immerge 
. into the Shadow, it diſappeared in a 
Cloud, ſo that the Immerſion neither of 
LEP this nor of the 4th could be ſeen. 
19. 16 9 10 p. m. Full Immerſion of the 1ſt Satellite. 
21. 10 3) 33 P. m. Full Immerſion of the ſame. 
22. 17 21 48 p. m. Full Immerſion of the 2d Satellite. 
26. 18 1 25 p. m. Full Immerfion of the zſt Satellite. 
| 20, 17 47 40 p. n. Full Immerſion of the 3d Satellite. 
Da. 3 9 10 57 P. m. Full Immerſion of the 2d Satellite. 155 
o. 11 42 32 p. m. Full Immerſion of the 2d Satellite, Tele- 
| ſcope 10 Feet, 
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20 p. M. 


1 


14. 10 38 Full Immerſion of the if Satellite, rele- i 
"re ſcope 10 Feet. 
17. 14 15 20 p. m. Full Immerſion of the 2d Satellite, Tele- 
© {ſcope 10 Feet. 
19. 18 3 © p. n. Immerſion of the iſt Satellite, Teleſcope 
10 Feet. 
1741. 7 
Jan. 1. 5 30 6 p.m. Emerſon of the xt Sarllite Teleſcope 10 
5 Se Hl. 
6. 12 52 25 p. n. „ of the uſt Satellite, Teleſcope 18 
oy 
8. 7 20 30 p. m. Emerſion of the ſame, ſame Teleſcope, 
A doubtful. 
11, 13 51 22 p. m. Emerſion of the 2d Satellite. Teleſcope 
10 Pert, 
14, 2 42 40 4.18. Ai of the if Satellite Teleſcope: 
18 Feet. | 
15. 9 12 36 p. m. Emerſion of the une. T eleſcope 13 Feet. 
18. 16 26 15 p. m. Emerſion of the zd, Teleſcope 10. Feet. 
22, 5 41 57 p.m, Emerſion of the 2d, Teleſcope 18 Feet. 
II 3 19 p. m. Emerſion of the 1ft, Teleſcope 18 Feet. 
24. 5 33 24 p. m. Emerſion of the ſt, Teleſcope 10 Feet. 
209. 8 18 16 p. m. Emerſion of the ad, Teleſcope 13 vega 
Rü. 1 57 10 p. m. E 2 0 1 
3, 8 18 O p. m. Emerson of the 2d, r | 
\ 10 53 20 p. m. Emerſon of the 2d, Teleſcope 8 Feet, 
2 53 © p. m. Emerſon of the iſt, 


Fb. 1 


ac 


| 0 Eolipſis of the Satellites of fupiteri 

| | 3 1741. „„ 5 : | T6 

z . Feb. 7. 9 20 35 P. m. Emerſion of the 1ſt, Teleſcope 8 Feet, 
| 1 8. 10 43 © p. m. Full Immerſion of the 4th, Teleſcope i 


AT. = ae bd EN 
TIO PI Str \ l 
I ö 


| | | Feet. | IS, . 

| 14 6 30 p. m. The 4th began to immerge. Same Ty. 

1 ©: ſcope. | L 1 

| 10. 9 16 30 p. mn. Full Immerſion of the 3d, Same Tek. 
- TR BER © ſcope. i 


12, 13 22 o p. m. The 2d immerged, Teleſcope 8 Feet. 

14. 11 14 15 P. m. Emerſion of the 1ſt, Teleſcope 18 Feet 

16. 5 43 45 P. m. Emerſion of the ſame, ſame Teleſcope, 
23. 7 39 29 p.m. Firſt emerged, Teleſcope 18 Feet. 
25. 8 26 30 p. n. Emerſion of the 4th, Teleſcope 13 Feet, 
Mar, 2. o 36 11 p. m. Emerſion of the iſt, Teleſcope 18 Feet, 
It. 6 2 45 P. m. Emerſion of the ſame, fame Teleſcope, 

| Apr, 3. 6 26 35 P. . Emerſion of the ſame, ſame Teleſcope, 
8 14 © Ezmerſion of the ad, Teleſcope 8 Feet, 

10. 8 20 37 p.m, Firſt emerged, Teleſcope 13 Feet, 
May 3. 8 40 6 p. m. Emerſion of the 1ſt, ſame Teleſcope, 
9 36 0 Emerſion of the 4th, ſame Teleſcope, 
Sept. 8. 4 41 48 à. m, Immerſion of the rſt, ſame Teleſcope. 
OZ, 1. 5 o 8 a. m. Immerſion of the 1ſt, Teleſcope 13 Feet. 
15. 17 8 49 p. m. Immerſion of the 2d, Sky a little cloudy, 
ff.. ĩͤ £3 Fane . 
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An Occultation XXII. 
of Jupiter and Times by | Apparent | 
ra nap res the Clock, Times, | 
October 25, Ofober 26. Offober 27, | 
1740, in the Clock above 5 
Morning; ob. Stairs. 170 


= 
—_ 
— 
— 


ſerved at Mr h / I | | 
3 23: 40 301-0 0. The Sun's Centre paſſed the Meridian in 
Houſe in Fleet- Clock below. | = | the Tranſitory. 55 | 
Street, Lon- 14 49 415 2 235 The Moon's illuminate | Limb precect 
r *| Fupiter in right Aſcenſion 1! 36" 
Bevis, and | _ : | a WW x | | ; 
Mr James | ie be 40 
Short, F.R.S. 14 52 3215 5 53 The ſame Limb preceded 7upiter 1 3 
No. 459. pf | Theſe were taken with a reflecting 6 
. | leſcope, 9 Inches Focus, fitted u 
| B Wires at half right Angles, and wic 

Clock above. | magnified 30 times. 


15 26 115 39 20'Sirius paſſed the Meridian. | q 
15 37 43015 51 2|The Moon's Centre paſſed the * 
5 „ dia 


15 39 9115 52 28 Tupiter's Centre paſſed the Meridun.  , 


2 


FN ＋ 
9 DES . 
* 


Tine by | Apparent © 


15 41 1516 54 36 


 Eclipfes of the Satellites of Jupiter. 


the Clock, | Times. 


October 26. October 27. N | 
Clock below 1 „„ 35 . 5 ' „ + 
Stairs. 9 | | . | 


3 Z at eo „„ . 
Fupiter's third Satellite eclipſed by the 


15 47 1016 © 31 |Fupiter's ſecond Satellite eclipſed by the 


1: 55 416 8 25 Jupiter's preceding Limb immerged. 
15 57 2016 10 41 Fapiter's ſubſequent Limb immerged. 
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16 © 6416 14 15 |Fupiter's firſt Satellite eclipſed by the 


3 een, 3 
I | Theſe Immerſions were taken with a 
ZZ ññ] „ 
Cock a bor. l[ - | Focus, that magnified 120 times. 
16 17 4916 31 8 |Procyon paſſed the Meridian, 

08: 3% 1. RE EE ITT EE 3 os 
23 46 421 o © The Sun's Centre paſſed the Meridian. 


N. B. The Clock in the lower Room was all along 2!/ ſlower than 
the Clock in the upper Room. „ 
None of the Emerſions could be ſeen for Clouds. Whilſt Fupiter 
was immerging, the Sky was perfectly ſerene; and, at his neareſt 
Approach to the Moon, he did not appear to alter his Figure in 
the leaſt, nor to be tinged with any priſmatic Colours; neither did 
he (as is ſaid to have been ſometimes obſerved through Refracting 
Teleſcopes) ſeem, to enter at all upon the Moon's Body. 


L — 


That Part on the Moon's Limb where Jupiter entered, was a 
Hollow; and though ſome are of Opinion, that the Circumference 
of the Moon, as it is bounded to our Eye, is a perfectly ſmoorh 
Circle, and that no Hills or Hollows appear there, as on the Surface 


of the Moon; yet if it, be looked at in a clear Night with a good 


Teleſcope, that magnifies about 100 times, or even leſs, it will be 
ſeen rugged and uneven wit e 
| Notwithſtanding Fupiter's Light ſeems to be more vivid than that 
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l the Moon, when he is feen at a good Diſtance from her, and 


3: ore fo when, the Moon is away yet the contrary is plainly, 
icerncd when they are near one another: And in this Obſervation, 


_ Whilſt Fupiter was Immerging behind the Moon, his Diſk appeared 


Bab dimmer, and of a more ITY and duſky Complexion, | than the 
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A W Apparent Time. WI 
y Mr Geo. ö b 
Graham, At 14 24 44 Mars appeared about half 3 bat” a FE 
n View could not be had for flying Clouds. 


| 95 „„ 124 21 Mars totally covered, the laſt Ray. pr Light being 

446. p. 100. 1 then loſt. 

Joly, &. *- 15 11 22 The Mon appeared, but Mars * ng ſeen, op Part 
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The Obſervation Was mage. mi a ane Teleoopy of 12 Feet, 


— Obfervedin 2. Before the Eclipſe, 1 took. ſcyeral Differences of Right Aſcenſion 
Covent-Gar- and Declination between & and „ Piſcium, for aſcertaining the true 
rg "4 ee Place of Mars: As alſo ſeveral Differences of right Aſcenſion and 
p. 101. Declination between the Moon and ar: þ for Ode | the at 


which I ſhall give e A 
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14 24 10 I was ſurprized to ſee Mars continue quite round, though 

hardly, to Appearance, dis] 1 55 From Fs, 6 — 

Edge of the Moon; but that Inſtan 

to PE it's Figure, Clouds. FORT 

14 25 26 The Ph, ſhone gut bright, agen, b a le aS 8 
vani 

15 14 46 The Moon being juſt clear of. 4 Coud, I faw Mar party 


emerged. 
0 luis g e on ei, þ 


15 14 49 He ſeemed juſt half gut; then 
that I ſaw. not the final Conga t. 


The Moon $ Diameter was 21,1 57 Parts Eb ſicrheter = it's 
illuminated Part paſſed over 1 n in 2 Mi- 
nutes, 3 Seconds. 15 

1 am certain of the Fime to 2 or 3 Seconds. 
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Octubre of 3. Nov. q, 1740. 1 Ih 211 50 ö Mars emerged 1 the Mun, in 
Mars by ie a right Line drawn ah Menelaus and Kepler, the [Immerſion 
frurd by the could not be ſeen, becauſe, of Clouds in the, caſtern Horizon. 
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0 2 1 order to b Abtei from theſt Diſtances the Time of the Gn 
junction of Mars with the Star . &, I choſe the three AIR Di: 
ſtances. 
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1. O. ig." 9 43 Om; Ditine ofthe Eee of fomy, j 8 
2. 0B. 11. 10 6 Vp. — —= = — — —,-— 6 34 
3. 04, 12. 9 Vel. N e 27 18 


1 pd from the Epheniciides, hy Gidhal Motion of Mars in 
Longitude 1 9/ 3o!!, in Latitude 3! 40/7: Therefore the diurnal Nie- 
tion of Mars in his proper Orbit, is 190 51!!, and the Angle of the 
Orbit of Mars and the Ecliptick (or rather with the Parallel of tie 
Ecliptick) is 100 E 


7 13 3 In the oblique-anglel Wah a þ b, three Sides * given Fig. 78. 
AF 75 


ab, the Motion of b Vikes blen Adel to 24 2 1 (che Vo 
ime between Obſ. 1 and 2) — :.. ˖ — — Jos 1 
Vie the Diſtance firſt obſerved — — — — — — 19 22 
Fen the Diſtance Tſe IG LOSE TT — — — —6 34 
"om AI drew a Perpe dear to the PP parerit . 1 
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„ 5-8-4 4 


ars % and in the Fectabg ſought the 
Pun of the Orbit of Mars 55 eg u 288 65 — * 
e leaſt Diſtance of @ we, "g X K Which I found to be — 6 18 
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Which being ſubtracted from the Time of Obſ. 2. 22 Ir. 4 


ofen on Mars: Ut $7 
„i n n #77 


14 


Tx he Particles 15 14 orbit of Mars Ts: to 2 14 | 


Which being ſubtracted from the od Fime of Ob- 2 ae 
| ſervation, OF. 11, — — — — — 2 0 Fo. 
Leave the true Time 6 & e in the Orbit, OF. 11. — 7 52 V. 


$. 4. In the oblique angled Triangle S he the Mori 495 of 555 


Mars between Obſ. 2, and 3, br, Is —— 
The Diſtance of 4 from A & by the Obſ. 2. ya — — — 6 34 
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The Diſtance of & from j X by Obi. 43; LY _ TI 41 1 


Theſe three Sides being given, I ſought the Os c, and found it 
to be 17% 35!, Then I drew a Perpendicular from * to the Orbit 
of Mars x, and in the rectangular Triangle c . the Hypothe- 
nuſe cp. being given, I ſought the Sides & x; and cx. and found py, 
the dealt Diſtance 6 / 26 / and cX. 20/18! 
From which the Side 5 c being fubtractedt — — — — 18 55 
Leaves by T — H— — — — — — — 1 23 
To which anſwers in Time—— — 5 ta 40 
6 Pop. 
Gives the true Time of the leaſt Diſtance, or of the 1 26 72 

Conjunction of 4 and & in the Orbit, OF. 11. 0 bt 4 

5. 5. The R in the two preceding Paragraphs, as uſual, 
differ but little. If I had taken the diurnal Motion of Mars about 


— —— — 6 — 
* 7 


22 


4 of a Minute leſs, the Difference would have been ſmaller. In the mean 


Time, if I chooſe a mean between the 2 Deductions, I can err but very 
little from the Truth; and thus I gather the true Time of 6 4  * 
in the Orbit of Mars, 08. 11, gh 9 the leaſt Diſtance of * from * 
6! 22/! North, _ 

$ 6. Tho? this might have been ſufficient, yet 1 ſet about W 
a new Calculation, ſuppoſing the diurnal Motion of 6 ibn 


In Latitude 2 mr in ie oy 


Therefore the diurnal Motion of 8. in the Orbit was — {FX F 


And the Angle of the Orbit of Mars with the Parallel of the 


tick 10? 47” the Spaces of Time between Obſ. 1, and 2, and e | 


2 and 3, this diurnal Motion of Mars in the Orbit 19/ 360% being 


given, make ab 19! 65 /, and bc 187 42 /; the Diſtances, 4 h Of and 


Theſe being 


c remain the fame as in the former Calculations. 6 a, 


h 1 found * the firſt Place PE: the © IHR n K 


7 LF, 
To which anſwers — — — — hop —_ — — 5 1 7 
Which being ſubtracted from OZ. 11. — 5 — 1 6 te 
Leaves the Time of the leaſt Diſtance, OF, 11. —, — 8. 13 6 20 
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|. Gives the true time of 6 & and * in the ang 9 38 


and py X in the Ecliptick, at Berlin, true time Oc- 


Agrecable enough to the Obſervation... 
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Obſervations on Mari. 
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Ny f 


1nd 5717 38/1; which/anſwet in Time to — 2 0 
Which being ſubtrafted from the Time of Obſ. — 470 6 iz. 


| Leave the Time of the leaſt Diſtance, OF. 11. — — 8 6 Peſp. 
Thus theſe Calculations agree very well together, and with the 
mean of the former Calculations. 18 . 
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, 6. 7. If from 4 A Right Line d be drawn, which with the 
Une 4, perpendicular to the Orbit of Mars, makes an Angle at h. 
equal to the Angle of the Orbit of Mars with the parallel of the 


Ecliptick, 4 % will be perpendicular to the Ecliptick. I found this 
Angle at firſt to be 10® 39“ (F. 2.); and then the Diurnal Motion 
of Mars being corrected, I found it to be 10% 471 ($. 6.). Now in 


| the Rectangular Triangle 4 x H, beſides the Angles, the Side Xx is 
known to be 6' 22!7, and the other Sides are ſought. Aſſuming 


therefore the Angle x H d 10® 391, the Side xd is found to be 1! 1211, 
But if I make uſe of the more correct Angle 10? 47!, the Side x 4 
will be 1! 13. f e "0% e 213, | 
HS RO | „ ects 
To which is anſwerable in Time- — — — — — 1 29 o 
Which being added to the time of the leaft Diſtance 1 % 1 
FTT RON : md rs 
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| 4, or the difference of the Latitude of Mars, frem) 1 
the Latitude of the Star in 6 in the Ecliptick J Q. 6 29 


fond . 3 ͤ ͤ o AN OT md no dif ne 
Which being ſubtracted from the Latitude of 12 8 


St. —8 


of the Star according to the accurate Britannict 19 25 40 


The Longitude of Mars is equal to the See 
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$. 8. At the Time of the Conjunction of Oc 
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Andat Bologna, mean Time OZ. 11 — — oo — 8 


By Manfredis Ephemerides the Longitude of Mars 7 ._ * 
u Wund o S., f ⁵ I aq 1540 


Which falls ſhort of the Obſervation — —  — ?:! 11 © 
Gliſler's Ephemerides make the Longitude of 8 — 119 4 © 


Almoſt 22! ſhort of the Obſervation, and the Ephem EY 
of Deſplaces make it —— eg „ BY * 19 1 
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4 25 §. 
Leaves the Latitude of Mars — — — — — 2 57 568. 
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that is, about 1“ Jeſs than the Latitude obfervedʒ; 
According to Ghiſter's it is ———— — 


And ene to thoſe of Peſplacre.— — i 2 59 0 might 


Obſervations Mars was among the Stars- e, . and 4 of Piſces, and other ſmaller 


The Place of * 8 r. At the Time of the Conj unction of Mars and 
Mars in "ns 4 Nin the Ecliptick, the Place of the Sun | 18 found by 105 2 16 
"ivy 9 Manfredibs Tables to be. 4 © hf 
hat At which time the Longitude of Mars was to — 0. 19 24 
And therefore 4 was almoſt in oppoſition to the Sun, and | 

only 39! 19!! from the oppoſite Place to the Sun. 

The diurnal Motion of the Sun wass — — Jo 
Aq; the diurnal Motion of ò retrograde in te Elpe — 0 
The Sum gives the diurnal Motion of O from — — 1 


# is to 24 hours, ſo is 391 19//, the Diſtance of &# from 
the oppoſite Place to e . 
Which being added to the true Time of 6 #4 „ 
the Ecliptick O. 1. —T — ns, A 9 
Makes the Time of the Oppoſition of Mars and the Sun, 7. 
at Berlin, Oct. 16: true-time — — — —. por. 
Subtract the Equation — — — — — H— — 31 
There will remain mean Time at Berlin, Og. 11. — 21 2041 
For the Difference of Meridians, between e * 1. 
Berlin, ſubtract — — : ;< 7 
Remains mean Fime at Bologna; OI. — — 21 12. 0 


5. 2. As 19 18! 49ʃ the diurnal Motion of © 8 
11 


in Longitude, ſa 110 38 /, the time between 6 & and Fo 9 36 
4 in the Ecliptick, and the Oppoſition of ꝙ and d, to 
Which being ſubtracted from Longitude & in 6 8 
and a & — H— — — — — — 
Leaves Longitude of & in g0 —— — — oY 19 16 4 
The Place of © b Manfred? 8 Tables OF. 11, : 
21h 12! mean Time at Bologna is found '— — po 81 31 
A Difference of only 1/! (beſides the Semi-circle) from 
the Place of Mars, which may ſafely be neglected. 
| oh, thy 


8.4. As 24 to 3/ 4o!!, the diurnal Motion Alen e Fg tiny 
in Latitude, fo 115 587 to — — — — 

Which being ſubtracted from Latitude d in 8 6 2 2 57 56 8. 
4 Vin the Ecliptick —-———— ono 6% 

Leaves Latitude & in 8] ©) — — — 2 56: 
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en Mars about Stars; from which J often meaſared: the diſtances of Mars, q ifferent 
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of 18 feet. By the longer Teleſcopes more accurate Diſtances - may per 15 0 Fl 

be taken; but becauſe they do not comprehend any great Space, I 1 Pur! N 
could meaſure only the ſmaller Diſtances by them. Large Diſtances 1 10 
might indeed be obſerved by the Teleſcope of 2 feet, but ſometimes TT 

a Doubt of 1 or 2 Minutes may creep in, eſpecially if the Diſtances are . 

00 large for the Capacity of the Teleſcopes Such Errors are moſt ſeen il 
Ws cn the Situation of the Stars is drawn upon Paper, and the Diſtances. | 
bra Planet from different Stars, do not interſect each other in one i 
point. I have taken out the Stars, from which I meaſured Mars, i 
from the Britannick Catalogue, and by the Diſtances of Mars from theſe j 
Stars, I have traced out the Place of the Planet by means of a Circle. ih 

1 ſhall firſt exhibit the Diſtances taken, and then the Places of Mars 5.4 
fouad thereby. Where it is to be obſer ved, that 1 have made uſe _. | 

of 2 Dclincation, in which the Magnitudes of Degrees and Diſtances Fig. 79. Ki 
WF of the Stars were double of thoſe in the Scheme. 1 bo 1 
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Theſe Diſtances are always to be Wb from the Centre of Mar 
eſpecially by the longer Teleſcopes. © _ 

Now 3 A the 3 4 of Mars deduced from the Diſtances emen 
and his Places taken from the different Ephemerides, to 2 
Agreement or Diſagreement between the Calculon: an 
ſervation. | | 
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| A Tranfit of Mercury over the Sun. 
Orr "the 2 Taft Days, namely the third and eſpecially the fixth of 
December, the Places of Mars, deduced from Obſervation, are doubt- 
ful; theſe therefore may be rejected. Wei 4 hs 
The Places of the fixt Stars in the Scheme annexed, from the 
Britannic Catalogue, to the Beginning of the Year 1690, are taken 
without any Reduction: therefore to the Longitudes of Mars, ex. 


hibited by the Figure, muſt be added 39! or 39! 5“ for the Motion 


of the fixt Stars in 46 Years and about 10 or 11 Months. 
The Obſervations of November ꝙ are omitted . above, and I ſhall 
add them here, with the Place of Mars deduced from them. 
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922 oo Mercury not yet ſeen, then Clouds. 

: 25 37 LIfirſt ſaw- Mercury for a few Seconds, and judged be 


was got entirely within the Suy's Diſk, or peſbaft 


a little more; then Clouds again, with ſome _ 
vals of a few Moments between, which allowed 
2 sight of Mercury about three or four ſeveral 170 a 
then quite cloudy till near 12, when we had T 8 , 

of the Sun for a few Minutes, and took his *7 
upon the Meridian; at hien time we 1 — 
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Hai of Mercury over the Sun. 
h J. I Mera to be about two of his Diameters, or a little 
more, within the Sun's Diſk, and a little paſt the 
12 10 27 We OT Sight of the Sun, but Mercury was 
2. The Sky was very 
at the edge of the Sun at 22> 81. 37// p. m. and it's inner Contact e 
with the Sun at 22> 11! 12// we, made uſe of Clocks regulated by a 5. 2 . Ibid. 

Meridian Line drawn by Zanetti, by equal Altitudes of the Sun in p. 103. 
the Morning and Evening, taken ſeveral times. We: fu . 
Tue Planet was perceived ſomething later by other Obſervers in the 
limb of the Sun. For my own part, I did not perceive it, with a 
= 1clc{cope of 11 feet, till -22* 91 5/4 when it had plainly entered the 
dun, and I eftimated it's inner Contact to be at 22 10! 53/! But the 
former Obſervation is far more certain, as being made with a better 
Inſtrument. But ſince from the times of the Egreſs of the Planet, 
which will afterwards be mentioned, it is manifeſt that it's Body ſpent 
2! 16/0 in going out, if we ſubduct ſo much from the time 
of the inner Contact obſerved by Rover/ius, the exterior Con- 


W tac, or firſt Appulſe of Mercury to the Sun will be ſtill more certain, 
at 22 71 56/7, - ny | rp Tt 
= The fabſequent Obſervations tended to find ſome Points of the Path, 
which the Planet was ſeen to deſcribe in the Sun. We referred each of 
thoſe Points to a Horary Circle, and alſo to a Parallel drawn through 
the Centre of the Sun, according to Caſſini's Method, marking the 
times by the Clock, at which the Limbs of the Sun and Mercury paſted 
over the Horary Thread of the Micrometer. Zanotii obtained many 
of theſe Points with a Teleſcope of 8 feet; and I obtained 1 or 2 with 
a Tube of 6 feet, to which an excellent Micrometer was fitted, made 
by Jo, Jacobus Marinonius. Raverſins and Thomas Perellus. M. D. 
determined ſome other Points with the ſame. Hither alſo belongs the 
Obſervation made by Perellus an the Meridian, with a mural Semi, cirele, 
by which Obſervation the right Aſcenſion of the Planet was found to 
be11'! 3 of Time greater, and the Declination 58// x of Time ſeſs thin 
of the Centre of the Sun. Beſides Zanatri took upon himſelf to deſcribe 
the Poſitions of the more remarkable Spots, many of which were ſeen 
that Day in the Sun. It was eaſy to diſtinguiſh between the Planet and 
thoſe Spots, becauſe it was exactly round, and very black, and ſur - 
Tounded with no Ring.'! 0 ade Tt e 55 
Franciſeus Algarottus, F. R. S. (obſerved: tlie Beginning of the Egreſz 
vith a Teleſcope of 8 feetat 30 rl pn. the End at 3 / 6/ . Tobſerved 
* Beginning with a Teleſcope of 11 fret at 31 the End at 597 44". 
077/345 obſerved only the End with a Teleſcope of 14 feet at 54 1! ; 
"it theſe Obſervations are not very certain, becauſe the Teleſcopes 
eke but indifferent, and the Wind riſing about that Time ſhook them 
1 Ges 8 a a little 


clear, and the Air not diſturbed by any ined | 
Wind. Roverfius happened to be the firſt who perceived the Planet Bologna, & 
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a little. Therefore we muſt prefer the Obſervation” which was made 
woith a Teleſcope of 22 feet, by Franciſcus Vanaellius, Profeſſor of Mi. 
litary Architecture. He determined the inner Contact at 50 / 50%, and 
the outer at 34 60, whence the Stay of the Planet in the Limb wx 
31 16/!, and the Time of the Egreſs of the Centre 32 28 /, which, ac. 
cording to my Obſervation, ſhould: be 32 2500. i 
„Thus much for the Obſervations themſelves; I ſhalt now mention 
what I have deduced from comparing them with Zanotti. Aſſuming 
the Diameter of the Sun to be 32 340, and the Time of it's paſſing thro 
the Horary Circles 2! 17% (which Numbers are ſet down in the Tables 
of the Modern Aſtronomers, and confirmed by the Obſervations them. 
ſelves) we have ſet down thoſe Points by obſerving the Bounds of the 
planetary. Path; and as an Account of the ſmall Fallacies of the Obſer. 
vations they would all fall exactly upon the ſame Right Line, ve 
thought none more proper to reconcile them, than if we determined a 
Perpendicular Line drawn from the Centre of the Sun to the Path of 
the Planet, to contain an Angle of 239 40! to the Eaſt with the Horary 
Circle; and if we ſettled the Length of that Perpendicular from the 
Centre to the Path to be, 13! 58// to the North. From theſe we have 
calculated all the reſt after the following manne. 


1 Gy: 1 EC | 
Fig. 80. 27 7 56 Ingreſs of Mercury into the Diſk of the Sun. 

22 9 34 Ingreſs of the Centre. e 
22 11 12 Total Ingreſs. 


_— 


o 50 | 50 Beginning of the Egreſs. "5 
o 52 28 Egreſs of the Centre, 
o 54 6 Total Egrels, 


a 


ES 42 54 Stay of the Centre of Mercury in the Diſk of the $48, 


1 21 27 Half he S... : 
23 31 +1 Time of the middle Tranſit. | 


23 40 o Angle of the Perpendicular Line to the Path of the 

| Planet with the Horary Circle determined b) the 
Obſervations, to the Eaſt. Fur 623 

d 205 48 o Angle of the Ecliptick with the Horary Circle from 
| the Aſtronomical Tables, to the Eaſt. 


92 8 o Is therefore the Angle of the Ecliptick with the Per- 
the Eclip 


pendicular to the apparent Path of Mercury. 
7.0861 W the Angle of the apparent Path with 


2 —_ 


AT * of Mercury over the Sun, 

EY 

13 5g Diſtance « the Path from the Centre of the Sur to the 
North, found by Obſervations, 

16 17 Semi- Diameter of the Sun. 


d 16 45 Length of the Path within the Sun's Diſk. 
o 8 22 Half of it's Length. 
0 
0 


6 10 Horary Motion of Mercury in the apparent Path. 
6 6 Apparent Horary Motion in the Ecliptick. 
0 1 Portion of the Path between che middle of the Tranſit 
| and the Conjunction. 
10 20 Portion of the Path from the Iogreſs to the . 
* junction. 
o 6 24 Portion of the ſame from the Conjunction to the E oreſs. 
o 10 15 Difference of Longitude of Mercury and the Sun in the 
; Ingreſs. 
0-4 21 Difference of Pia in the Egreſs. 


* FI 
o 19 2 Time from the middle of the Tranſit to the Con- 
junction. 5 a 
True Time ö . 
Martins 2 Time of wa, Conjunction at Bologna 
23 34 25 | 


„% | Srofpro, 
19 23 30 Longitude of the Sun and Mercury at the vey Con- 
1 junction, by Caſſini ini 8 Tables. 
This Longitude agrees vidio A with the Obſervation 
made by Petrus Lilius, F. V. D. the ſame Day by the 
Meridian Gnomon of St Petronius. 
0 12 37 Latitude of Mercury in the Northern Ingreſs. 
O 14 54 Latitude in the Northern Egreſs. 
0 © 50:Horary Motion into the 1 
v 16:1 Latitude in the Northern Conjunction. 


5 39 o Space of Time EO the Tranſi t of 7 PEN thro? the 


aſcending Node to the Conjunction. 
/ 11 o True Time 
55 © Mean Time Time of the Tranfir thro? * Node 
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the Diſtance of 166 39! about this Ti A or Ar gu- 


ment of Latitude in Conjunction. 
4 13 56 The ſame Motion reduced to  Eeliptic, 


o „ of Taurus : 


a 15 9 34 Place of the aſcending Node of Mercury feen ou o 
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Log 449 301 Diſtance of Mercury from Is Pe at the Time of 


| Conjunction by Caſſini's Tables. | 
Log. ————5 Diſtance of the Earth from _ dun by the fame Table, 


ET 
0 30 31 Latitude 4 PRA in 'Conjundtion ben out of the 
Sun North. 
„„ Inclination of the Orbit of Mercury to the Eelitick, 
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h rn 


o 3 16 Time from the inner Contact of 1 to the outer 
one in the Egreſs, by Obſervation. | 


„ 
o o 20 Portion * the Path gane through at this Time by 
Mercury, 


58 50 0 Angle of the Path with the Serni-Diameter of the dun 


in the Egreſs, 
0 0 19 Apparent Diameter of Mercury as nearly as poſſible, 


Obſerved a - b in th 
5 . 0 en » appeared within the Sun's eaſtern. Limb (as 


Nov 11. | | 

1736. by A Re 6 

J. Frid. Weid- | 10 20 $0 at . 

ol R. yo it 36\. 8 * abt. 
1 p- 110. 11 52 20 1 at . 


1 
2 
| 3 
| F. 

„ Re 

„ "ON OM 


A Tranfit of XXVI. 1 went to Greenwich, 08: 31. 1746. early! in the Morning; | 


Mercury under 


* be Sun Oct. to obſerve the Conjunction of — with the Sun, being invited 


31. 1736, & Dr Halley, who condeſcended to aſſiſt me. The Sky was ver) clear 


J. Bevis, M. PD. at the riſing of the Sun, but the Wind was very briſk. Dr Halley vs 


No. 471. p. jn the ſame Room with me, and was pleaſed to attend the 


December 15, Whilſt 1 mw the care of a TIO of 24 feet I _ nd "bout 
1743. | 
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A Tranſit of Meroury over the' Sun. 165 
ont 8, being afraid of miſſing the Ingreſs, if there ſhould be an 
— i the Calculation : Bur I could ſee nothing in the Sun beſi 174 
Soots. The Sky was preſently after covered with Clouds. About ten 
5 Clouds opened a little, and gave me the firſt Opportunity of ſeeing 
Mercury under the Sun, which was taken away in a Moment by very 
nick Clouds. I had not waited long before I faw him again, and 
. ſhewed him to Dr Halley On the Face of the Sun. Then came a long 
cacceſſion of dark Clouds. About Noon it began to be clear, and 
Dr Halley obſerved the Sun culminating with his great Mural Quadrant. 
| had now great Hopes of ſeeing the Egreſs of Mercury, and renewing 
my Application, avon Phe following Obſervations. | 9; I 
1 # 


C8. zo. 23 50 45 The Centre of Mercury was 17 8 / / diſtant from 
4 the Sun by the Micrometer. 

31. 0 2 39 Mercury was diſtant from the Suns Limb 
| ©, about his own 'Diamerer. © - 

7 4 TheCentre was judged by the Eye to be gone 

8 23 The exterior Contact, the Sky being very 

7.1172 00008 © + 7 19 1 5 

XXVII. I have ſent you a Scheme of the Phaſe of the Sun, OF. 31ſt, 4 anf 
1 ;! 12/1 as taken by my Teleſcope, which is a very good one of 10 Mercury over 
feet; but as I had neither Croſs-Hairs, Micrometer, or other exact e Sun, Oct. 


| N. D. F. R. 5 
No. 459. p. 645: Fig. 82. 


__ XXVIII. 4pril 21, 1740, I had an Opportunity to obſerve Mercury, 4 Tragt of 
len near his deſcending Node, tranſiting the Sun's Diſk, Being ad- 1 gs 
vertiſed by Dr Halley*s Calculations, that the former Part of this Tranſit „, "> ms 
would be viſible in our Horizon, I was reſolved to obſerve it in the beſt , ſehd win 
manner I could, with thoſe few Inſtruments 1 was furniſhed with; thorp, Hol- 


which were only thoſe I had received from my Predeceſſor Mr I/. Green- ſan Prof. 


wood, and are the ſame that are mentioned by the late Mr Thomas Robie * 3 


only a Glimpſe of the Sun for 7 or 8 Minutes. 


of 2 Foot Radius, fitted with teleſcopic Sights, and having Croſs-Hairs New. Eng- 
fixcd in the Focus of the Glaſſes. All theſe I got in Readineſs, being land No. 471. 
the more defirous to make this Obſervation, becauſe Mercury had never 
3s yet been ſeen entering upon or going off the Sun's Limb at his 
deſcending Node, and this Tranſit ought to be. inviſible to Europe. The 
better to obſerve Mercury's Ingreſs on the Sun, I determined to make 
uſe of my 24 Foot Tube, while an Affiſtant I had with me uſed that 
of Eight Foot: After which T propoſed, in order to find out his Path 

in the Sun, to obſerve the Paſſages of Mercury and the Sun's Limbs by 

an horizontal and vertical Hair in the Teleſcope of the Quadrant; and « 


* See Vol. VI. p. L173 1 choſe 
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Inſtruments, the Obſervation may not be very exact: Beſides, I had banda 


being a 24 Foot Teleſcope, another of 8 Foot, and a braſs . . e Cambridge in | 
ro 


p. 572. Read © 
Nov. 3. 1743. 
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4 Tranſit of Mercury over the dun. 


I choſe rather to deduce Mercury's Right Aſcenſions and Declinations by 
Calculation from hence, than to obſerve them immediately in the com. 
mon way of placing one of the Croſs-Hairs parallel to the Equator, G. 

| becauſe, as the Sun was likely to be low before Mercury made his Eq. 


trance, Refraction would have cauſed conſiderable Errors in the Places 


of Mertury determined in this Manner. Having no Clock, I wy 
obliged to make uſe of my Pocket-Watch, which I know to be a good Wi 
one; and by this it was eafy to diſtinguiſh. Time to a Quarter of , Wl 
Minute, which would have ſerved. pretty well for the Ingreſs of th WM 
Planet. But as it was by no means ſufficient for thoſe other Obſeryations 


I deſigned to make, I procured another Watch, which ſhewed Seconds; 
and both theſe Watches I adjuſted to the apparent Time, by ſeveral 
Altitudes of the Sun taken with the Quadrant before the Tran/i began; 


and by Altitudes taken the next Day, I found that the Watches had 


kept time exactly enough. I expected that the Centre of the Planet 


would enter upon the Sun at 5h 2!; but being apprehenſive that he might 


be earlier than the Calculation, I, for fome time before that, with my 
24 Foot Tube directed to the Sun, kept my Eye fixed on that Part of 
his Limb where the Planet was to enter, as ſteadily. as-I could for the 
Wind, which then blew freſh. This Precaution was not needleſs; for, 


at 4* 54! g/l, I perceived that Mercury had made a Impreſſion on the 
Sun's Limb; by the Quantity of which I concluded, that almoſt ; of 
his Diameter might be entered, After I had beheld this very plainly 
about a Minute, a ſmall Cloud covered the Sun near 30; which then 


clearing off, and the Sun ſhining very bright, as before, I had again a 


diſtinct Viewof the Planet, and ſaw much more than half his Body on 


the Sun. I continued to ſee him till gh o! 40/, at which Time be 
ſeemed to be gotten almoſt wholly within the Sun; for he appeared now 


very near round, though I could not yet diſcern the Sun's Light behind 


him. By the ſhaking of the Tube, I unfortunately miſſed the Moment 
of his interior Contact with the Sun's Limb, but am certain it could be 


but very little later than this; for I preſently after ſaw him fairly with 
in the San. Upon which, I repaired to my Quadrant; but this being at 


my Lodgings, at ſome Diſtance from the long Teleſcope with which 


I obſerved the Ingreſs, and which I had no Convenience for railing 


nearer Home, almoſt . half an Hour ſlipped away before it was poſſible 
for me to begin my Obſervations. I began them as ſoon as! could, and 


continued them till Sun-ſet, excepting when I was interrupted. by the 


Clouds ; and I obſerved ſometimes one and ſometimes the other Limb 
of the Sun, as I found it moſt convenient; It will be needleſs, I ſup- 


poſe, to give a Detail of all the Obſervations I made; I ſhall therefore 
ſelect Two or Three, which I look upon as moſt exact, and mo 
ſuitable to my preſent Purpoſe. One was as follows: 
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This Obſervation gave me the Azimuth and Altitude of Mercury at 
his Paſſage by the vertical Hair; from whence I computed his Right 
Aſcenſion and Declination, and from thence his Longitude and Lati- 
tude. The Method of obtaining which being ſufficiently known, 
I ſhall ſay nothing upon it, but only mention the Reſult of the Numbers, 
- which was, that at Zh 59/ 16!/!, when Mercury paſſed the Vertical, 
his Longitude was 12? 43! 5/! 8; and the Sun being then in 
129 42! 271! of that Sign, Mercury was in conſequence of the Sun's 
Centre, 38'!, his Latitude at the ſame time being 15! 2/!/ North 
Another Obſervation was thus : | 5 
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From hence I concluded, that at 6h 48! 25!'! Mercury was in Antece- 
dence of the Sun 3! 571! with 14! 207! North Latitude. I made another 
Obſervation after this; but the Sun being then very near the Horizon, 
his Limbs were not well defined, ſo that I look upon this Obſervation 
as much preferable to that. I ſhall ſet down only two morez.ghich 
were made about the middle between theſe two; and were made by 


the Sun's upper Limb. 
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The Sun at the Vertical — — 
Mercury at the Vertical — — — — — 
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5 The Sun at the Vertical — — — — — 6 17 18 
AY Mercury at the Vertical — — — — — 0 17 29 
1 Mercury at the Horizontal — — — — 0 18 26 
The Sun at the Horizontal — — — 0 19 32 


At the former of theſe Obſervations, viz. Gh 7! 8/! I computed the 
Longitude of Mercury to be in 129 42! 17!! &, which being taken from T 
the Sun's Place in 129 43! 351! v, leaves 1/, 18!/ for the Difference of 

Longitude between the Sun and Mercury; and his Latitude was then 
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4 Baits of Muc we He Su = 
mn At the latter Obſervation, the Difference of Longitude be 


14! 4 
1! 5511, and the Latitude of Mercury 14' 421, 


From theſe Places of Mercury it appetrs, that his Horary Motion ; in 
Longitude. from the Sun was now 3/ 58 /! ; according to which, if we 


ſuppoſe the central Ingreſs to have been at 4h 57!, we ſhall fn the 
Difference of Longitude at that time 3/, 20!!; and the Semi- diameter 
of the Sun being 15! 57!!, the Latitude of Mercury muſt be 15/ 26! 
Now the Angle of Ke s viſible Way with the Eclipri 
ke e Theory of his Motion, 109 23!, we muſt conclude the former of 

e obſerved Latitudes about 4!! too ſmall, and the latter as much too 
large; — an Error very inconſiderable in this kind of Obſervations. 
From theſe things we may gather by an obvious Computation, that 
Mercury was in Conjunction with the Sun, in reſpect of Longitude, 
at 5* 47! with 14/59 / North Latitude; and that his neareſt Diſtance 
to the Centre of the Sun was 14! 4477; and when he was at his neareſt 
| Diſtance, the Difference of his Longitude from the Sun's was 2! 39/! 
which he paſſed over in 40! of Time, and conſequently arrived at the 
middle of his Courſe in the Sun at 6 27!: Wheace the Semi-duration of 
the central Trax was 1h 30/, and the End at 7 577, an Hour after Sun. ſet. 

As to the Place of Mercury's Nodes, the Inclination of his Orbit to 
the Ecliptic, and the other Elements of his Theory, I pretend not to 


determine any thing from ſo ſhort a Series of Obſervations as this. 1 


content myſelf with the foregoing Determinations, which, I hope, are 
not far from the Truth, having taken all the Care 1 could, both 1 in the 

| 3 and Calculariony. 1 
Tranſit of XXIX. 1. The Beginning could not be ſeen 


RY Ga“ but about gh. 4.5! Mercury was ſeen (through a Reflecting Teleſcope three 


25. 1743. 
the Morning. Diameters within the Sun's Limb. 

objervedat Mr At Mr Short's Houſe in Surrey: ſreet, Mercury was ſeen juſt paſt the 
. Hs interior Contact 8Þ go! 591 through-a Reflecting Teleſcope two Foot 
in Fleet-treet, Tocus, magnifying about 70 times; the Perſon who obſerved it ſays, 
No. 471. p. that the Thread of Light between Mercury and the Sun's Limb was 


No Read fo ſmall, as ſcarcely to amount to the 20th or- oth Part of Mercury's 
. 1743. Diameter. 5 


The following Differences of Right Aſcenſion between the Suu s preceding 
Limb and Mercury, were taken at Mr Short's Ol, . 


S preceding Limb touched the Wire bt Bibs" 10 f 
Mercury touched the lame Wire at 7 10 59 40 


— 


Sun ö preceding Limb touched the Wire at — — A 
Mercury touched the ſame Wire at — — — — 811 
Sou” s ſubſequent Limb touched the ſame Wire at — — 11 
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„ Foot Focus, magnifying about z0 times) about four or five of his 
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Al Tranſit if Mereury aun io Sun. 
Sun's preceding Limb touched ; the Wire at - — 
Alercury touched the fame, Wire at — — 


— 
I 
— — 


3 * 


2 Mercury touched the ſame Wire at — — — 


urs precedirg Limb touched the Wire alt 5 
J 
\ 


0 | Sun's preceding Limb touched the Wire | nn 
Mercury touched the ſame Wireat — —, — — 


2 Mr Graham got an Obſervation madeby a Perſon in his Neighbour- 
W 100d, by which it appears, that at 11 697 50'!, Mercury preceded the 


WW Sun's Centre 42/7.in Right Aſcenſion, © © 3 
= The Sky clearing up towards one o' Clock, the following Times were 
obſerved at Mr Graham's Houſe with great Accuracy, Þ Y! 
WE Laſt interior Contact at = — — D — — 1 o 42 
End, or Mercury juſt leaving the Sun's Limbat — — 1 2 16 
This laſt Obſervation agrees to a Second with the ſame Obſervation 
made by Dr Bevis at Mr 97 Houſe in the Strand. 5 

= During the Time of theſe. Obſervations it blew a violent Gale of 
Wind, ſo that both .Obſervers and Inſtruments were ſomewhat 
== diſturbed, 3015 J Trobe . 
2. I made this Obſervation at London, in Beaufort. Buildings, ſituated 


—by John Be- 


about ! a Minute Weſt from the Royal Obſervatory. The Weather vis, M. D, 


vas the ſame as in my former Obſervation *, only the Wind blew har- 
cc, which cauſed a little ſhaking of the Teleſcope, tho? ſtrongly Sup- 
ported. - I could not eaſily apply the Micrometer, and the ſingle Ob- 
vation made with it was found to be ſo inaccurate, by comparing 
with a contemporary Obſervation made in a cloſe Room at Greenwich, 


{cred the Sun. At 8 in the Morning nothing appeared in the Sun, 
ait was ſoon after obſcured by many Clouds. At about 10 3 I firſt 
— covered Mercury, having then finiſhed almoſt half his Paſſage. The 
_ vas then covered with Clouds again, but at Noon grew bright, 


wing placed three vertical Threads in the Focus of the - meridional 


d the firſt of them, and in 2 5/! the Centre of Mercury came thither. 


= Obſcrvation, but the Clouds breaking again, I proceeded, and had 
ae Pleaſure to ſee Mercury exceeding, black. upon the bright Body of the 


n, and ſet down the following Phaſes exactly. 
* Hide Supra, $. XXVI, 5 


Dd z Tempi 


hen the aſcenſional Difference of the Sun and Mercury appeared: for 


No. 471. p. 


624. Read 
Dec. 15. 1743. 


lat I ſhall not mention it. Mr Fer, Siſſon counted the Clock, whilft 1 


. allage. OE, 24. 2 3* 57! 48/ù T. App. the preceding Limb was come 


t then grew very cloudy with Rain, ſo that I thought of giving over 
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30 ä 1 1 Tronfe of Mereury over r the Sun, 


Temp. Ap. . 4 'Y 
Od. 25, 0 a 34 The Diftance betwech the Limbs of the Sun 
os and Mercury nearly * to the Diameter 
of Mercury. | 
1 0 33 The laſt interior Contact. ? 
. 1 25 Þ be Egrefs of the Centre, judged by the 
3 | . ; 1 : 
2 16 The laſt exterior Contact. . 
The Day before, a little before Noon the Diameter of the Sun Was 
meaſured 32! 270! with an excellent Telelcope of 12 F cet, armed with 
- a Micrometer. - 
\ Mr Bird made a good Obſervation, about the Beginning of the 
Tranſit, with a catadioptrical Teleſcope that magnified much, in Surrg- 
ſtreet about 110 = of Time Eaſt from the Place of my Obſervation. He 
perceived a very ſmall Thread of Light between the Limbs of the Sun 
and Mercury, which had juſt entered, ſcarce equal, as he ſaid to 5 0 
the Diameter of Mercury, at 8* zol 56/!, that is, at 8h go! 54/1 in 
Beaufort-Buildings, as appeared by an exact compariſon of the Clocks; 
wherefore I may venture to refer the total Ingreſs at Beaufort-Buildings 
to 8h 30/ 4o/! as near as poſlible, 
I may therefore, from what has been laid, ſet down the whole Tran- 
ſit, as ſeen at Beaufort- Buildings, in the following manner. 


Temp. Ap. k . 
O4. 24. 20 28 57 The firſt exterior Contact. 
Ns 29 48 + The Ingreſsof the Centre. 
30 40 The firſt interior Contact. 
29.1 o 33 The laſt interior Contact. 
1 24 1 The Egreſs of the Centre, 
3 2 16 The laſt exterior Contact. 
—by Mr John 3. + # 
Catlyn, No. The Equal Time of the t true 6 at Greenwich — OF. 24. 22 15 56 
466. P. 235. The Equation of Natural Days add — — 5 


=” . Apparent Time of the true 6 — 3 ob 08. 24. 22 32 9 


— — 
At which Time the true Place of the Sun and m, 12 36 44 
of Mercury ſeen from the Earth — — — ? 
The Geocentric Latitude of Mercury — — — South. 9 37 


The Elongation in 5 Hours (i. e.) the 23 29 16 
immediately preceding and following the 6 c 
The HURT of Latitude in the ſame time — — 2 
Therefore the Apgle of the apparent Way of 8 \ a - 0 
with the ST tie — — — — — 9 33 
And the Diſtance of their Centres at. the Time 1 9 3! 


of their neareſt Approach — — — — 2 
$6 the Motion of Interval between that and the 6 1 


g \ 


EY 


A Tranſit of Mercury over the Sun, 
And the hourly Motion of Mercury in his Path 
over the Diſk of the San — 
And the Motion of the : Duration from the firſt 
to the laſt exterior Contacts of the Limbs — 
And the Motion of the ſame for the interior 
Contacts —— = = — — — f 
Hence the Time of the Interval from the 6 to 
the Middle — — — — — = _— 


%% 
of; the exterior Tranſit — — — — — 2 14 22 
ol: the interior Tranſit — — — — — 2 12 30 ; Us 
Hence We 2 „ SO | _ = 
The firſt exterior Contact of the Limbs— 8 32 19 i 
The firſt interior Contact — — — 8 34 119 OZ. 25. 
The neareſt Approach of the Centres, or Pio 5 

, Middle ＋˙„ e ee, 0 | 
The laſt interior Contact — — — — 0 59 117 
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_ Thc laſt exterior Contact, or End of the 5 Aft renoon. 
_ Tranfii — — — — — — | een 

1 This Computation is made from Tables * which give the aſcending | 
Node of Mercury at the Time of this Tranſit 6! 1751 too forward, ac- 0 
cording to the Reſult of very accurate Obſervations made of that in We 
_ th: Year 1723, by Dr Halley, Dr Bradley, and Mr Graham. - There- 103 
_ for: making the Calculation with this Correction of the Place of the 1 
_ Node, the Times of the ſeveral Circumſtances of the Tranſit will be as Mi 
_ follows : 1 J 80 . 
_ Tc firſt exterior Contact — — — 8 29 217 O#. 25. in 

= The firſt interior Contact — — — — 8 31 5 p the Morn- 
1 * ay Approach of the Centres — — 10 46 6 ing. 
I e laſt interior Contact —  — — — 1 1 1 
=] The laſt exterior Contat — — — — 1 2 Fi > Aﬀternoon- 
4 This Tranſit may be very aptly compared with that which happened 
3 on the 24th Day of O#ober 1697 ; as happening at the End of a re- 
. markable Period in Mercury's Motion, by which he is nearly in the ſame 
_ Situation, with reſpect to the Sun, at every Completion of it. Dr Halley 
: in his Series of Moments, in which Mercury is Joined to the Sun, Cc ||. 
4 makes the Middle of this Trauſit at 111 paſt Six in the Morning the 


r 
7 4 r 
n 1 IF 


24th Day, or the 23d Day at 18* 11! p. m. and the Diſtance of the 
Centres of the Sun and Mercury 10! 4]. 

It may not be amiſs to examine and compare theſe Numbers by ſuch | 
Obſervations as were made of this T ranſit, and may be depended on, 
and thereby to colle& the Difference between Computation and Obſer- 
vation; and whatever Error ariſes in Exceſs or Defect by a proper 


x Ez, | 
Vol. VI. Chap. III. F. 39. + Mean Period 46 Years 19 5% 43“ 42%. 


* | Vol. I. Chap. IV. 5. 100. 


Application 
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A Tranſit of Mercury over the Sun. 


Application to the Tranſit of 1743, it is imagined, will foretel it with 


a greater Degree of Exactneſs, than a Calculus from any Theory why. 
ſoever, „ e | 
There was only the Egreſs of Mercury in the Tranſit of 1697, capable 


of being obſerved in Europe“; which was done at Nuremberg in Gy. 
many, by Mr Murtzelbaur, and at Paris by M. Caſſini; at Grtenuich 


Clouds prevented it. At Nuremberg Mr Wurtzelbaur obſerved Mercury 
to go off of the Diſk of the Sun at 8* 45! l mane about 731 Degrees 
from the Vertex of the Sun. to the Right-Hand; and M, Caſini 
obſerved the ſame accurately at 8h 10! 24!! mane; therefore from the 
known Difference of Meridians of theſe Places, the Egreſs muſt have 
happened at Greenwich at 8b 1! mane. „ 
The Obſervation of Mr. Wurtzelbaur will greatly avail at coming at 
the Duration of the Tranſit. It is mentioned, that Mercury left the 
Limb of the Sun 53? 3ol from his Vertex to the Right. Now at that 
time at NMuremburg, the Angle of the Ecliptic with the Vertical paſſing 
through the Sun's Centre, was 429 3! f/; therefore the laſt Point of 
Contact on the Sun's Limb was obſerved 319 26! ff from the Eclip- 
tic to the South, and conſequently his Latitude was 81 28!! South at 
that time, | „ 
To find the Point on the Sun's Limb of the Ingreſs, in order to come 
at the Duration of the Tran/i/, we mult be beholden to Computation, 
and the Theory of Mercury's Motion: I have therefore, from the 
Tables from which the above Times of the Tranſit of 1743 are drawn, 
carefully computed his Motion along his Path croſſing the Diſk of the 
Sun, and find that he moved along it after the Rate of 5! 53/0 f in an 
Hour, and the Difference of Latitude in 5 Hours 4/ 21/!, and his 
Elongation 29! ///: Therefore the Angle of his viſible Way was 
$82? 291 5o!!, which, doubled, and added to 319 26! 55!", give 
482 26! 35!!, his Diſtance, on the Limb of the Sun from the Ecliptic 
alſo to the Southward at his Ingreſs on it; therefore the neareſt Approach 
of his Centre to that of the Sun was 10! 19!!, and the Length of the 
Path run during the Tran/it 25! 14'!, and conſequently the time of 
running it 4 177 the half of which ah 8! 4, ſubtracted from 20 l, 5 
End of the Jranſit at Greenwich, gives the Middle there at 17" 52 30 
earlier by 18! 2 than the Series of Moments, Sc. give it. 
Now as the ſaid Series makes the Middle of the Tranſit of 1743 


at 11h 2! mane, and as it correſponds with that of 1697 3 and 5 
Computation of that is 187 too late by the Series of Moments, G.. 


it may be reaſonably expected, that the ſame Computation for 5 
of 1743 will be ſo much too late too; and if ſo, the Middle may - 
put down at 43/ 3 paſt 10, or 44/ at fartheſt, OFober 25th in i 
Forenoon, | —_— a Eo EA 


-*. Flamftead's Hi. Caleft. Lib. IT. Fol. 32. | ; 
a Nadir Solis ad dextras; but it is a manifeſt Miſtake, as any one upon Trial mi By 
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An Oceultation of Mercury by Pants. 0 
By Computation from the Tables above-mentioned, with the Cor- 
tion of the Node, I make the Diſtance of the Centres at the neareſt 
Approach in 1697, to be. 101 33/!, but by the Obſervations of 


Mr Purtzelbaur it turns out only 10/ 19/!, leſs by 14//. Should there- RR j 


| ore their Diſtance in 1743 computed in the ſame manner at g/ 10/! = 
| be as much diminiſhed, the Duration of the Tranſit will be protracted | = 
no leſs than 5! 24/!, and the firſt Contact will be 2! 42/! earlier, 1 
ind the laſt ſo much later, than the Times abovementioned for | 107 
them. | an ot 10 
N. B. In the Computation of the Tranf of 1743, the Semidiameter _—_ 


W of che Sun is ſuppoſed 16“ 14, 1 and that of Mercury 40% +; but in that 
W of 1697, have taken Mercury's only 3/! 2, imagining the preciſe Mo- 1 
ments, of the firſt and laſt exterior Contacts are not obſervable; but that 1; 
me lngreſs is ſeen ſome little Time later, and the Egreſs ſooner, thn  *Þ 
me true Times thereof. I have all along ſpoke of the Motion of Mercury 

W without mentioning that of the Sun, whereas, in Reality, it is that of 
| them both jointly ; but as we may ſuppoſe the Sun to ſtand ſtill during 
the Tranſit it will then be conſidered as the apparent Motion of Mercury 
alone for that Time. e 


An Occulia- 


. XXX. 3 | | | | | ton Mercu- 
Apparent Fine, | | | ry by Venus, 
C |  Mayi7. 1737. 


1 37 3 The preceding Limb of Venus paſſes the Meridian, 47 tb 05/er- 


0 ; 1 Dalory at 
the Centre from the Vertex 259 46! 35!!; but 1 Greenwich by - 


= could not ſee Mercury within the Teleſcope. - J. Bevis M. B. 
9 4 9 The Centre of Mercury preceded the preceding Limb No. 450. p. 
.Y of Venus 12!! of Time. | | 394. Oct. Se.” A 
0 1738 | __ 
6 20 The wap preceded, as before, the ſame - Quantity of Fig. 83 = 


28 o As Mercury ran along the parallel Thread of the Mi- 

crometer, the ſouthern Cuſp of Mercury was cut by 

the ſame Thread) , whence J gathered that Venus 
would cover Mercury, or at leaſt touch him; therefore 

I drew out the Micrometer, that I might diſcern the 
inner Contact the better, with a Tube of 24 Feet. 

43 4 Mercury is not diſtant from Venus more than = or of 


12 


| the Diameter of Venus: then interpoſing Clouds. . 
51 10 Venus ſhines out again very bright, but all Mercury 
lies hid under Venus: The Clouds now cover Jenus 
again, hindering any farther Contemplation of ſo rare 
Mo % pe EY i — 
12 NTT Meridian Diſtance of the Sun from the Vertex 30% 4! © 5 


* 1 53 The preceding Limb of Venus paſſes the Meridian, 


The Centre diſtant from the Vertex 259 57! 18/1. r 
„„ „ I could. | 
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208 A An Obſervation on the Planet Venus, + © 
I could not ſee Mercury culminating this Day, tho' the Sky qy 
very eee ns 5 , 
N. B. The Diſtances from the Vertex are not cleared from the 
RefraCtions, 2 ; 3 


* \ 


An Ob ſerwa- XXXI. Directing a Reflecting Teleſcope of 16. 5 Inches Focus, (nic | 
tionon the Pla- an Apparatus to follow the diurnal Motion) towards Venus, I perceived 
4 net Venus, „a ſmall Star pretty nigh her; hich I took another T 
i ( with regard * ney pe Mie hag of * W oer AROSE eleſcope af 
4 bo her having the ſame focal Diſtance, which magnified about 50 or 60 times, a 


a Satellite) which was fitted with a Micrometer, in order to meaſure it's Diſtance 


made of got from Venus; and found it's Diſtance to be about 10% Finding nun 7 
1 3 very diftinCt, and conſequently, the Air very clear, I put on a magniy. WW 
= riſe, OR. 23. ing Power of 240 times, and, to my great Surprize, found this Sz 
30 1740. No. put on the ſame Phaſis with Venus. I tried another magnifying Powe WM 
= 459. 2 646. of 140 times, and even then found the Star under the ſame Phaſa 
= = "© It's Diameter ſeemed about 3, or ſomewhat leſs, of the Diameter d 
=_ Venus; it's Light was not ſo bright or vivid, but exceeding ſharp ind 
41 ; well defined, A Line, paſſing through the Centre of Venus and it 
. | made an Angle with the Equator of about 18 or 20 Degrees, 
1 ſaw it for the Space of an Hour ſeveral times that Morning; but 
the Light of the Sun increaſing, I loſt it altogether about a Quarter 
of an Hour after Eight. I have looked for it every clear Moring 
ſince, but never had the good Fortune to ſee it again. 5 ET 
 Caſſmi, in his Aſtronomy, mentions much ſuch another Ob Wl 
ſervation. _ , no MI Y 
I likewiſe obſerved Two darkiſh Spots upon the Body of Venus; iv 
the Air was exceeding clear and ſerene. ES ae 
Several Aftra- XXVXII. 
| romical Ober- 1740. h * T a : a 
hrs _ , Nov. 8. 18 34 o p.m. ? preceding the Star in mu wn a 
Teſuits. No. E i : | | Weſt in the right Aſcenſion 2" 54 
468. p. 306 5 of Time, and more North in dt 
Juan. 1742-3. 7 Declination 6! 30 /. 
9. 18 34 o p. m. 7 following yeſterday's Star, r 
| Eaſt in the right Aſcenſion 116 &, 
3 Time, and more South in the Dec 
| 5 © nation 15! 40 // Diſtance 21" 53, 
HB 22. 18 43 © p. m. 7 followed the Star 9 In Fl right 
| 5 Aſcenſion 4! 27! of Time, ad 
| more ſouthern in the Declinaton 
| „ 131 20/0. 5 
— f 26. 7 45 O Veſp. The Star 1 in = ſtood in the Line 0 


| Dichotomy of ), from the oo 
Cuſp in the Declination more 2 
R 


. An Ozean on ; the Planet 2 | 
„„ 


2. 17 20 0 P. m. TheSur ein N was dis v in the ſame 


Plato, more North in the Declina- 
tion 12! 20!!, Plato was diſtant from 
TW the northern Limb of ) 4/ o!/. 
1 12 26 0 p. m. 5 covered the Star n in u, which immer- 
| | ged againſt Byrgius; the Emerſion was 
; "rf not obſerved becauſe of a Cloud. 
Jay, 1.7 mane 2 diſtant from the Starvin m £ 24). 
It followed it in right Aſcenſion 
1';o'!lof Time: more North in the 
1 611 Dtieclination 199. 
0 30 pe m. The weſtern Limb of ) at the borary 
8 Thread in the Teleſcope. 
6 O 24 — YU at the Day- Thread, was diſtant from 
| ep the northern Limb of ) 12/. 
1 15 — The eaſtern Limb of) at the ſame Thread. 
6 35 36 nm The weſtern Limb of) again at the fame 
8 horary Thredd. 
6 18 — Uu at the ſame Thread, diſtant from the 
North Limb 12 300. 4 3nd 
5 55 —— EaſternLimb of ) at the ſame Thread. 
It 34 O —— U culminated, Altitude 73* 26. 


| . 0 150. 
21. 20 0 p. n. 8 preceded the Star of de ein 1 
178% of Time in right Aſcenſion, it 
was more ſouthern in declination 3. 


more ſouthern in Declination 2. 


18 „ n 
Kb. 22. 11 44 26 p. m. The Moon covered the Star nin 8 
= X | ſtanding ina right Line with Mani- 
lius and Cenſorinus. The, en 

could not be ſeen. 


Right Line with Hebo and Plato, 
being diſtant from this to the South 
117 2007, | 
MH 30 45 p.m. The Star a in u was covered by Dina 
right Lize thro? Tycho and Poſido- 
1 ih nin: which did not emerge before 


8 — if 5 a when 2, ſet behind a Houſe. 
VOL. Vit Part i. 5 15 e Apr. 


1 


209 


ei i Aſcenſion with the Centre of 


43 0 — Þ culminated, Altitude of the ane 


22. % a8 4 preceding the Star of yeſterday 
: 2! 451! of Time in right Aſcenſion, 


28 7.18 Vb. * was diſtant from the Edge of . 


24. 9 27 o pm. The Star u in i below the) ſtood i in a 
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2 „ = fo 
i Ahr. 20. 10 50 42 p.m d covered the third Satellite, which C 
cli 


*% 


| Was to the Weſt of u. | 

pf 10 56 '45 I touched the Limb of u 10 5514;11 
tts ts was the full immerſion of him in the 
5 | „ middle between each Cuſp of) an 
directly toward the Centre. The 34 

other Satellites were not very diſcern. 
able, becauſe of the Atmoſphere, _— = 
and the Moon hid itſelf foon after w 

«tt 5 behind the Houſes 1 
Sept. 24. 8 7 15 p. m. ) covered the preceding Star of the = fol 
„ i 8 before the ſouthern Tal! 
0 Git! ol the Whale, which juſt emer = ths 
nnr the riſing of Cleoftratus. a. 
9 o 23) he ſame emerged very near Beraſu. 


| 0b/rvatims XXXIIIL 1. I made ſeveral Obſervations on the late Comet, during be 
ion the Comet the laſt 5 Weeks of it's Appearance, which enabled me to find out th „ 
e., aßpeared Elements of a Parabolic Trajectory, upon which a Calculus might be =_ Al 
| een founded, that would correſpond with each of my' Obſervations within 3 Ut 
1737, made at about 17 of a Degree: But the firſt of them being taken many Days after =_— 7 
Oxford, by the Lime of the Peribelion, and the whole Series comprehending buta . © 
J. Bradley, very ſmall Portion of the Trajectory; J was ſenſible, that a little Error, I 30 
1 F. 4 enz either in the Obſervations themſelves, or in the Places of the Fixt Sas ; 
No. 445. p. With which the Comet was compared, might occaſion a conſiderable i & 
i. July Sc. Difference in the Situation and Magnitude, '&c, of the Orbit deduced =_ 
_ 2737. from them alone; and therefore J was defirous of having fome earlier 60 
1 and accurate Obſervations, in order to determine thoſe Elements wi 
more Certainty : But I have not yet been able to procure tem. Ac 
I firſt ſaw the Comet F. 15th 1737, between 6 and 7 in the Even! Wil 0 ; 
ing, when it's Nucleus appeared ſmall and indiſtinct, and it's Tail e- go. 
tending above a Degree from the Body) pointed towards the Star in Lis wn 
Auſtral, Piſcium, marked by Bayer. Applying my Micrometer 102 nn C4, 
good 7 Foot Tube, Fobſerved, that at 7 32 π]n A quit. the Comet nd 
preceded the ſaid Star 201/40 /' in Right Aſcenſion, and was 20/20” Wl 4 
more Southerly than the Star. Note, That the equal Time is likewiſe | od 
made uſe of in all the following Obſervations. | NE = 
Aſſuming the Place of this Star, as it is ſettled inthe Britiſh Catalog, J 
. (as I ſhall likewiſe the Places of others hereafter mentioned) it follows, Aſe 
that the Comet's Right Aſcenſion was 230 58!, and it's Declination Von 
19 311650 l, North. RS 747 \ $2 | 4444 l 5 1 
Feb. 17, 5 33! the Comet followed a in Nodo Lin. Piſcium 31! 45 nie 
in Right Aſcenſion, and was 52! 30// more Northerly. Hence u | -AG 
Comet's Right Aſcenſion was 27% 38! 20! and it's Declinat 
A e 


— 


” 


. — 4 T 
W [nl 1 * wy 7 
9 =o. * 


© Olerwotions on. @ C , 1 
Feb, 18. 55 140 ſmall Star (whoſe Right Aſcenſion was afterwards 
found to be 29% of! 5/7 and Declination 2% 58! 300 North) preceded the 


Hence the Comet's Right Aſcenſion was 29% 24! 5%, and it's De- 


clination 2 34! North. 


Feb. 21. 1h 25! the Comet preceded » Celi 10 60 in Right Aſcenſion, | 
and was 38! 20/7, more Southerly, Hence it's Right Aſcenſion was 


4 25!-x0!!, and it's Declination 39 47! 20'! North, 
Feb. 22. 7 45 the Comet followed » Celi go! 3. in Right Aſcenſion, 
and was 18! 45!! more Southerly. Hence the Comet's Right Aſcenſion 
was 36 1! 15//, and it's Declination 4*. 6/55! North, © 
Feb. 25. 7" 45! a ſmall, Star (whoſe Right Aſcenſion was afterwards 


found to be 40® .34', and Declination 5? 5! 30/7! North) followed the 


Comet 2! 30// in Right Aſcenſion, and was'2! 30// more Northerly 


than the Comet. Hence the Comet's Right Aſcenſion was 40 31! 3o!!l, 
and it's Declination 5? 3 North, Eo tr. 


. 


The Difference of Right Aſcenſion and Declination between this Star 
and the Comet was taken with a 15 Foot Teleſcope; but the Place of 
the Star was determined by one Obſervation made with the 7 Foot Tube. 

Feb. 27 8" 45! the Comet preceded a ſmall Star 19 161 in Right 
Aſcenſion, and was 2 13 / more Southerly, The Right Aſcenſion of 
this Star was afterwards (by a ſingle Obſervation) found to be 
44 371 4ol!, and it's Declination 5? 38 3o!! North. Hence the 
Comet's Right Aſcenſion was 439% 21! 40%, and it's Declination 

March 4. 8" a ſmall Star (whoſe. Right Aſcenſion was found to be 
49* 30! gol!, and it's Declination 6 38 30!! North) preceded the 
Comet 7! 30 // in Right Aſcenſion, and was 10“ more Southerly. Hence 


the Right Aſcenſion of the Comet was 499 38!, and it's Declination 


6* 48! 2oll, | 


March 12. 85 2s! the Comet preceded Tauri ao 5! gol! in Right 


eG and was 42 51 more ortherly than the Star, Hence the 
1717 8 Right, Allie was 38 121 4o'!, and it's Declination 
March 14. gf the Comet followed the 4b Star of Taurus in ibe Britiſh 


Calchpue 12! 5ol! in Right Aſcenſion, and was 15'/ more Northerly 
an the Star, Hence the Comet's Right Aſcenſion was 602 8/. 5//,- 


rl Declination 89 34! 5!! North. This, and all the following 
bs -rvations, were made with a good 13 Foot Teleſcope, the Comet 
appearing too faint to be well obſerved with the 7 Foot Tube. 


March 11. 8 40/ the Comet followed'v Tauri. 25! 5'! in Right | 


- (cepſion, and was g! 40 / more Northerly; Hence it's Right Aſcen- 
> Was 62 471 55/0, and it's Declination 89 58! 45'! North. 
— 19. 
ght Aſcenſion being 2 I :cll more N It” 
. 23! 55'! more Northerly. Hence it's Right 
ſcenſion was 649 27! 40// and Declination 9® 13 North. | y 
1 J e 


7* 5o! the Comet followed the ſame Star 2 4/ ;o/' in 
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_ Obſervations on a Cm 


. 


The ſame Niglit, at 9 the Comet. preceded 4 Tauri 47!- 40 in 
_ Hence it's Right 
Aſcenfion was 64? 3of 20%, and Declination 90 12! 35/ North, 


Right Aſcenſion, and was 22! 50!! more Southerly. 


March 20. 8" 5! the Comet preceeded d Tauri gol! in Right Aſcen- 


fion was 16! 35'! more Southerly than the Star. 


March 22. 8 15 the Comet followed the ſame Star 19 26! ol! in 


Right Aſcenſion, and was 3! go / more Southerly. Hence it's Right 


Aſcenſion was 66? 54 10/!, and Declination 9 311 357! North. 


This was the laſt Night that I ſaw the Comet; for the Moon being 


then in her Increaſe, entirely obſtructed it's further Appearance. The 
Light of the Comet was indeed (even in the Moon's Abſence) ſo 


very weak, that I found it difficult, in ſome of the latter Obſeryz- 


tions, to take it's Place with any tolerable Certainty; which is, in part, 
the Cauſe of ſome little Diſagreement obſervable in the Comet's Places 
taken from the ſame Stars on different Nights; though there are like. 


wiſe other Irregularities that occur in this Series of Obſervations, which 


ſeem to ariſe from ſmall Errors in the aſſumed Places of the Fixt Stars, 
Suppoſing the Trajectory deſcribed by this Comet to be nearly 
Parabolical, conformable to what Sir J. Newton has delivered“. 
I collect from the foregoing Obſervations, that the Motion of 
this Comet in it's own Orbit was dire#, and that it was in 
it's Peribelion, Fan. 19. 8h 20! Temp. Aquat. Lond. That the In- 


clination of the Plane of the Trajectory to the Ecliptick was 18* 200 
45!!, The Place of the Deſcending Node 8 169 22!, The Place of 


the Perihelion * 25 551, The Diſtance of the Peribelion from the 


Deſcending Node 80% 27. The Logarithm of the Peribelion Diſanct 
from the Sun 9.347960. . The Logarithm of the Diurnal Motion 


0.938188, „ | „ 

Pom theſe Elements (by the Help of Dr Halley's general Table for 
Comets, to which they are adapted) I computed the Places in the fol- 
lowing Table; which alſo contains the Longitudes and Latitudes of 
the Comet, calculated from the obſerved Right Aſcenſions and Decl. 
nations above-mentioned, together with the Differences between the 
obſerved and computed Fac. mme, 5 


a 24 
1 7 + «8:4. 2 
* . 
+ 


„ Princip. Math. Lib. ili. 


Ou, 


Hence it's Right - 
Aſcenſion was 659 17! 30!!, and Declination 9? 18! ;0!!: North, 
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Obhervationt en à Comet, 

— "I 3 0 „ 7 | 8 

„ 27% | Com. Longit. | Lat. Auff. m. Longit. | Lat. Auf. Dif. | Dif. | 

1 5 Kade, Obſerver.” Other vat. | Computat. ' Comput. | Long. | Lat. 

4 . „ 15 | 1 ) 

= |... 2 22 45 7 7 53 27 [22 45 00] 7 53 iT 7]Þ+ 26 

= Fubr 1 : 5 26 30 30 8 27 21 26 30 44] 8 28 6— 14 8 
7128 184 3 44 2% 28 17 46} 8 43 52T 28] 23 
E 21 7 25 8 3 26 34]. 9:26 50 8 3 20 53} 9 26 46 — 19 44 
22 7 45 3 453] 9 40 0 5 5 28 9 39 27[— 35 33 

. oy] — 1 OR LO wy e 
2c 7 465} 9 42 18010 12 2100 9 41 19/70 12 22 ＋ 59[— 14 

*. 5 q 12 36 43110 31 4212 36 16 10 31 13 + 27] + 29 
Mar. 4 8 00 19 3 011 .6 46 „ 7; = $192 

12 8 25 27 49 5811 43 3] 27 49 53/11 43 19 Þ [f 26 

| 14 9 0 29 47 411 49 59 . 29 47 1911 49 26 23, + 33 

17 8 40 n 2 30 5711 56 31 m2 30 5011 56 49]+ 7[— 18 

19 7 50 - 4 12 36012 0 19] 4 12 45 12 00 47 — 91— 28 

900 4 15 1¼12 1120 4 15 13/12 00 52|— 2 ＋ 20 

| 20 8 61, 3 O[18::35. | 5. 3.32412 2 33|— 22 32 

22 8 ig) b 41 zoliz' 6 150] 6 41 19h2 5 421+ 11} + 33 

1 ; — * X — — — — — e e | e gl 


Prom the ſmall Differences between the Comet's obſerved and com- 
pated Places, exhibited; in the two laſt Columns of this Table, we 
WY ny reaſonably. conclude,” that the 'Orbir, . as above determined, can- 

not differ much from the Truth, and muſt therefore be near enough 


bo cable future Aſtronomers to diſtinguiſh this Comet upon another 
WW Return, and thereby to ſettle it's Period; which I cannot at preſent: 


pretend to do, not having met with an Account of any former Comet 
dat ſeems likely to have been the ſame with this, whereof a Deſcrip- 
don has been given particular enough to determine this Point. 
2. F. 16. about 7h p. m. the Comet firſt appeared to us in the 
weſtern Part of the Heayens, 8 or 9% lower than Venus; and de- 
| Cling a little from her vertical Circle toward the, South. With the 
naked Eye we ſaw only a whitiſh Line, ſhining. with a doubtful 
= Light, But with an excellent Teleſcope of 6 Feet, beſides the Tail, 
_ cb was extended into the Part turned from the Sun, and appeared 
like a Line without the "Teleſcope, we ſaw the Nucleus, though co- 
vered on all Sides with a thin Atmoſphere. As no Quadrant was 
* * and not only a Cloud intercepted the View of the neareſt 
15 tar, but e alſo concealed them, the apparent Place 
tne Comet could not be determined that Night. 


rom the 16th to the I9th, and alſo after the 2 5th there were 


many other ObſtruRtions, Which hindred us from obſerving. But 


in 
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On Mount 
Aventine, at 
Rome, y the 
Abbot Didacus 
de Revillas, 
F. R. S. Ibid, 
p. 118. 
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Day 5. n. Vert. di. 1 
LEW 487 01 Woe 


at Philadel- 
phia in Pen- 
iylvania, by 
Dr Kearſly, 
[tid. p. 119. 


by Mr 


1 


in the Nights between the igth and 26th, we 1 not accurad | 
determine. the apparent. Place of the Comet, _ 
comparing it's Phenomtnon with: Venus, becauſe we uſed only a (quj 


any otherwiſe than 


Quadrant, of which the Optical Tube was ſcarce equal to an Hag 
Iiſh Foot. 


Differences of both, as follows, | 


” you" * 4 =] $4 k . 


ö The Tail of the Chat on the bis pal 
cover the vertical Thread of the Micrometer,; Im: 
3 56 pended 11 /. 
b bp the abovementioned ee * 5 


10 $$ © Is 
22 7 00 
22 ..7..20, 
24: 5 


25 7 30 


3. Fanuary 27, about Six in the Evening, 


Vertical paſſing through #, but took little Notice of it then, not 
thinking of a Comet; ; but by compating--#*s. Place with the Fit 


Stars, 1 after Wagga thought it might be a Comet, ——On the zit, 


about 6b go! p. m. I took it's Diſtance from Yenus, by a Reflttng 
Inſtrument of Mr Hadley's Make, 14 40“, but by a Foreſtaff, 14 
5010, and a Right Line alte over the Comet, Venus, and the Piu 
The Night following, about He. 20/ it's Diſtance from Venus ws, 
adky's Inſtrument, 13 237. The reft of my Obſervations 


buy ſuch Inſtruments as I had, being none of the beſt, and the Comets 


growing very dull, are as follow : 8 


pit te gt gt 590 
— — — 6 47 Coer Hoch N 5 . 
e e from Alben 59* 05 
from Hgench 7 45 by 
Foreſtaff. 
A Right Line from the Comet om 
Yenus paſſed over the bright dcr 
in the Pie of Perſe. 
g . Co 1 * 5 
A Right Line over 
Pane, and Head of Caſaptis 


Feb. 7. 


- Diſtance of the 


— 


Therefore from the vertical Altitudes both of the Cone 
and of Venus, obſerved at the ſame Tien we e the vert 


The Micrometer was fired n 1 
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24 8 0g Venus and the Comet K 0 0 aber an ede & 9 30 
25 7 50 They appeared under an Angle of. — — 8 _ 


1 ſaw a dull Star about 
3 111 4 Degrees above Mercury, and a lie to the Southward of a 
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the Comet from the leaſt * 

-- |, Theſe Stars, I think, were > 
South Node of Piſees, brighteſt 
from Venus 109 20! from Alde- 
_ baran 50 30] as I found it ſet 
JJ down, but muſt be very falſe. 
„„ — e Sear within Sight of the Comet 
YH | COB TE 5 by the Teleſcope. 


5 Lucida Cap. Y 191. 
21. about | — : go. 8. Wanted about a Degree of Oculus 
4 5 Ceti.— Which was the laſt 
1a Seht 1 had of it. 


A \ The, Comet was e bel 1 abtat Jan. 26, but muſt, by it's 
1 phinnets then, have been viſible for ſome Time before. It was in 
me Welt firſt of all, ſome Degrees below and directly under Venus: 
Every Night it appeared nearer to that Star, bur inclined Northerly. 
n about 2 Fortnight, it Was. ne to It, and: in a Week after, was 
vo more to be ſee. 

3. 6.9. for 7 Days laſt paſt, bite Yep. t hath zpptired a 
dim Comet, as we took it to be: It is ſeen in the Weſt, under 
Venus towards the S. W. It looks through a Tube of 10 or 11 Feet 
| long, like a dim or pale Planet; it's Tail tends upwards, 

| 6. Jan, 29. 1936-7, at 66 40%, p. m. we ſaw a Comet with a long 


(| 


| ry _ 185; and. Venus's Vets was obſerved 209 40/. le dove 
| UUC E 
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XXXIV. The Motion in x it's own Proper oi was retrograde. 
eats 


The Perihel Was. in — :˖ — — * 3 11 


The deſcending Node i — : 23 18 
The Perihelion from. che Mido: wits — 69 53 


The comet was in the Peribelon S 
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1 3 
June 9 9 59 
in the deſc. Node Fuly 18 4. 57 


* Peribilion of ah Comers Orbit was within the Sphere of 


9 


the Sun. 


in an Angle of 539 251, 


in his Elements of Lampert: re) was! 5 5570. 


3 | aa xXxxv. 


ſuppoſed to be about 407; __ b 


20 Ny Comet from Aldebaran 34% from 


| bruſh Tail, at which Time it's Altitude was found 3 157, it's Diftance by 


5 Orbit of Veuns, and without that of the Orbit of Mer cury; being 
ant from the Sun 0,696 14. Parts, of the Earth's mean Diſtance from 7 


The Plane of the Orbit flood inclined to the Plane of the Ecliptic | 


he Diurnal mean Motion, according as.it is. interpreted W Br Halley 


—at Spaniſh 


Town i Ja- 
maica, by 
Roſe Fuller, 
M.D. 

F. R. S. Ibid. 
. 128. 


— at Madras, 
by Mr Sarto- 


rius, a Miſio- 


nary, ibid. 


G. R. Van- 
brugh, Ef 
on board the 
Burford Man 
of War. 

The parabolic 
Orbit for the 
Comet , 


1739, ober- 


ed by Seignor 
Euſtachio Za- 
notti af Bo- 
logna. No. 
401. p. 809. 
Aug. Cc. 
1741. 
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"Obſervations + 


an a Comet, 


by F. Frantz, 15 


a Jeſuit at 
2 Feb. 
1743. No. 

470. p. 457. 
Read, April 
21 „ 


therefore the Comet was laſt ſeen at Vienna, near the abovementionel 


Some Conjec- 

tures concern 
ing the Poſe. © 
tion of the Co- 

lure zn the an- 
cient Sphere; 
by the Rev. 
Ebenezer La- 
tham, M. D. 
No. 466. p. 
221. Nov. 
1742. 
Fig. 84. 
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„„ 
Feb. 11. Veſp. 'The Comet in a right Line with} 2&1 N 
„ 3 4 y of Urſa Major & alba 
L | 35 O04 BW. - & x of Urſa Major. 
. $ in a right Line with x of Urſa Major & > of Dra 
13. 2 in a rectangular Triangle with ꝙ & w of Urf 40 
v of Leo & » of Urſa Ma, 
; B of Leo & Þ of Virgo, | 
_--calmoſtin a right Line with g of Leo & g of Virgo 
OW Fin a rect. Triangle with » & E of Urſa Major. 
VPuirgo; at which Time the Comet & gof Vip 
| were almoſt equally diſtant from g of Leo, 
21. — In the Tail of Leo near a little Star of the 6 
Magnitude, which conſtitutes 5 8 & g of Leo g d 
aallmoſt a right Line with T Leo, & v of Ving, 
On the other Days it could not be obſerved; with any Teleſcope, 


7 12. "Os ; 


14. almoſt in a right Line with { 


Star, of which the Long. 1 * 167 281 m and N. Lat. 17e 30 


the Comet declined from this Star Feb, 2 1. B48 "2211 towards the 
N.:287 16/7: more to the W. I 1 gf 10 To 9 he Re 19 
XXXVI. I ſend you a Draught of the Conſtellation Aries, 4 it | 


was exactly copied by Dr Mbitè, from a Book in the fine Library of 
Samuel Saunders, Eſq; F. R. S. I do not know whether it may not 


be eſteemed of ſome Moment towards the determining the famow | 
Controverſy with reſpe& to Sir I. Newton's Chronology. Dr Holy Wl 
obſerves „ That the Diſpute is chiefly, Over what Part of de 


* 


Back of Aries the Colure paſſed. Sir I. Newton takes it to be ot 
the Middle of the Conſtellation; P. Souciet will have it, that i. 
paſſed over the Middle of the Dodecatemorion of Aries, which l/ 
Conſequence would make it paſs about Mid- way between the Rum 


A 


N 


the Back: Whereas, if the Ring in this Cut was deſigned, as I app 


hend, to image the Cg ure in the. antient Sphere, it exaftly ann 
 Hipparchus's Deſcription— i d Tg krigh xe\py Pol vida, TH x om 
juſtifies the Conſtruction Sir Jaae put on {pa 
Words beyond Exception. The Sculptures from "whence ti is 
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taken, have the Title of Aratea, five Sigua Celeftia, in quim 
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Interpretation, p. 35, the Figure of the Conſtellation Aries. 8 


SGermanici Codicis (44) ob oculos ponuntur a Jacob de Gyn 6s Bibl. 
Acad. Lngd. Bat, Amſtel. 1652. T r | 5 ah ; . | | | 
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and in all Latitudes, but the other Pbænomena likewiſe, that depend 


N | 
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will beg Leave to obſerve farther, that as this Catalogue begins 


with-the | Draco, which the Ancients ſeem to place at the Head of 


their Conſtellations; perhaps it may give ſome Light into the Time 
of the Book of Job, as well as into the Senſe of that Place. For 
when he ſays, By his Spirit he has garniſhed the Heavens; his Hand Chap xxvi. 


| has formed the crooked Serpent; I ſubmit it to the Judgment of the '3* - 
Critics, whether it is not highly probable the Writer muſt have lived 


within that Period of Time. wherein a-Star of that Conſtellation 
might paſs for the Polar Star: And then, if the Aſteriſms are ſup- 
poſed to be placed in. ſome ſuch Order as here, the expreſs Mention 
that he only makes of this was ſufficient to refer us to the whole 
Syſtem or F urniture of the Heavens. 


* * 


VXVXXVII. 1. As we now have the Globes of the Heavens, they are A Propoſal to 
| only formed for the preſent Age, and do not ſerve the Purpoſes of make he 


Chronology and Hiſtory, as they might, if the Poles, whereon they Kant Fr 55 


turn, were contrived to move in a Circle round thoſe of the Ecliptic, Haven 


according to the preſent Obliquity of this. By this Means we might nove in a 


have a View of the Heavens ſuited to every Period, and that would Circle round 
anſwer the ancient Deſcriptions, thoſe of Eudoxus, for Inſtance, who mr Poles of ; 
2 F | dns | , » 2 Ecliptic 
is ſuppoſed to borrow his from the moſt early Obſervations z and of 3 ,z, ce. 
Hipparchus, Fc. Nor could any Contrivance better enable the loweſt No. 447: p. 
Reader to judge of the Merits of the Controverſy about the Argonautic 201. April 
Expedition, as far as it depends on this: For it will verify to the Sight 738. 
the Path of the Golores, &a atinyt Time. = We. 

2. The Poles: of the Diurnal Motion do not enter into the Globe, 4 c,nrrjvance 
but are affixed at one End, to two Shoulders or Arms of Braſs, at the ie mate the 
Diſtance of 23® 3 from the Poles of the Ecliptic. Theſe Shoulders Poles %% f 
at the other End are ſtrongly . faſtened on to an Iron Axis, which - ap ro 


paſſeth through the Poles of the Ecliptic, and is made to move round, jegial Globe 
but with a very ſtiff Motion; fo that when it is adjuſted to any Point paſs round the 


of the Ecliptic, which you deſire the Equator may interſe&, the Diur- Bei of the 


nal Motion of the Globe on it's Axis will not be able to diſturb it. bee _ 
When it is to be adjuſted. for any Time, - paſt or to come, bring john hex, 
one of the braſen Shoulders under the Meridian, and holding it faſt F. R. S. 
to the Meridian with one Hand, turn the Globe ſo about with the Ibid. p. 203- 
other, that the Point of the Ecliptic, which you would have the Equator ay 1756. 
© interſect, may, paſs under o Degrees of the braſen Meridian: 
Then holding a Pencil perpendicular to that Point, and turning the 
Globe about, it will deſcribe the Equator as it was poſited at that Time; 
in transferring the Pencil to 23% 3,» and 66 1 on the braſen Me- 
Time the Tropics and Polar Circles will be deſcribed for the ſame 
15 By * Contrivance, the Celeſtial Globe may be fo adjuſted as 
exhibit not only the Riſings and Settings of the Stars, in all Ages. 


upon j : A+» 5 7 . EY 
-- 01 Motion of the Diurnal Axis round the Annual Axis. 
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p P. The Axis or Poles of the Diurnal Motion, (by which the Globe 
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and Longitude') made me yet more ſenſible how neceſſar 


Fig. 86. 


Fig. 87. 


aaa. A Section of the Celeſtial: Globe, ot 2 


, » Tmproviinents on the Globes; 


E E. A ſtrong Iron Axis, paſſing through the Poles of cha Eclipte 
c. Two ron Arms of Mn ſcrewed on to the Ends of the Iron 
Axis, at d. 


is hung in the braſen Meridian) rivetted on to the other Ends 
of the braſs Arms, and which may be carried round the Poles. 
of the Ecliptic, by the Iron Axis, but with fo "Riff a Motion, 
as not to diſturb: the Diurnal Rotation on the Poles P p. 
XXXVIII. I never heard of Mr Senex*s Invention, till I faw the 
Tranſaction Ne 447*, and am pleaſed with the Opportunity I had 
of producing it to the World. It is many Years ſince I firſt thought 
of this Method, and have often ſuggeſted it to ſome. Students, The 
Diſpute that aroſe. about Sir 1/aac Newton's Chronological Index, 
communicated by Abbe Conti, confirmed my Opinion of the Ad. 
vantage that would attend it; eſpecially the Admonition Dr Hally 
gave Father Souciet, (* to inform himſelf in the Spheriques, ſo as to give 
dus the right Aſcenſion of the Stars truly from their. given 3 


thing of this kind was, to let common Readers into the Merits 1 1 
the Controverſy. But it was perfectly accidental, that I ever pte 
ſumed to mention this Alteration in the Conſtruction of the Globes, 
which I had ſo often wiſhed might obtain for the Uſe of ſeven - 
Sciences. You will receive, with this, one Scheme; among ſeveral, 
which 1 have Projected, that 1s neareſt Mr Sener 5 . bd 


n 
Yo 1 * 
1 


Fi jg. 86. A Vertical Section of the Globe. 
P. P. The Poles of the diurnal Motion. ] 

A. The Axle of the Globe, which terminates in the Pals i te 

Ecliptic, and receives the other End of 5 . A upon 

rache na, J 

E. A braſs Equator fixed tothe Indies ae. i by 

K. K. A Key, which, on Occaſion, being put throug 5 4 Hol in the 

Braſen Meridian, is juſt: over the Place hed: the Poles of 
the Etliptic paſs, by means of a ſquare Hole in the Head «f © 

| Screw, ſerves to fix that End of the Braſs Arm, or give . 

| Liberly to move with Eaſe : And ibe Key, being left in wi"? i 

the Screw is flackened, till binder ibè Globe from moving en 

the Poles of it's diurnal Motion, till you have adjuſted iii - Bl 

your Mind, ſtraitened the Screw! gin, and taken out tht B 

Keys ; | as may be ſeen more plainly in b 

Fig. 87. Which is nothing but the Windlaſs Part, or the Arm, Pole, 

and Part of the ſtrong Axis of the Globe, with the Scre 

and Key more at large, and ſeparate from one anot 
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the more diſtinct bb akin + MG + 8 
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eee ar ate Gita, 


I Lay a hs Liberty, to add any thing farther on this Head, . 


* accurate Obſervation of the Britiſſ Catalogue: in placing the 
dan 4 it ſhould be the Revival of the ancient Ss and 
Colours, as far as We can recover them. It is certain the Invention was 
very ancient, if We ſuppoſe the Deſeriſ tions Eudoxus has given us, 
taken from Obſervatiohs Tong before his Time, "when the Solſtitial 
Colure paſſed through the Middle of the Great Bear, and the Crab, 
through the Neck of Hydrb, and cut tbe Ship between the, Poop and 
the Maſt, Ge. — Ney A. have mentioned the. Ship, you will indulge a 
Conjecture, that the e of this [3 tot on the Horizon (where they 
imagined the Sea) in ag erat. failing oſture for ſome Eaſtern Expe- 
dition, and terminating. their 0 eſt” View to the South, ] may both 
give ſame Light into their Latilude, that impoſed this Name, and 
(from that, which muſt have been the Place of the Pole to anſwer this 


Form) the Ara of Time, wherein it 0 ag for, in the e 
Diſpoſition, the Inbahitants of Greece, could 8 ve a proper View of 
that Conſtellation, or be led to form i in t the ner the 0 have 

done. I ſhall not here urge all the Difficulties in the old Deſcriptions, 
that might have a Solution from this Method; but if an Alteration could 
be made either in the Ga/opr.or Atiituge;ot the Figures to anſwer them 
better, it would add to the: \Pleafyre- of rea ſome Authors, and, 


together with that new Conſtruction, might afford us ſuch a View of the 
Heavens, as Mr Addi/on had of Italy, when he made the Tour of it 


withthe Claſſics in his Hands : And, — Thave brought thoſe Writings 
into the Account, you- will allow me to cite ſome Paſſages, which 


might receive both al Fn e an W Me Where 
Homer ſays, 


nn 2 TY ry) 
. tddag . Tabus TE. wp 1. [es Nanu, 
"Apxroy Y 5 nv 10 ufa EWIXAYT IV XAAEST yg 
"Hr aurs gęipprrai, h 7 Nei dontůti, 
Oln 4 e ys Averpio T1708 


ot Holen 20 KF OTST IT 9701 b 2. 487. 
{0311 fps LET 7 ia e \ 115103 TONE ER | 
The be Pha, Hhuds, with the Northern Team, 1 
And great Orion's more refulgent Benmmmnm 


To which around the Axle of the Sky, 

The Bear revolving points bis golden Eye, 

Still ſhines exalted on tht ethereal Plain, 
Nor bathes his OY F werd in the Main. 
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| Maximus hic Flexu aun elabitur A gs 
. Circum, perque dues in morem flumi nis Arttos :_ 
Arelos Ian metuentes 56 gl tingt. - 18 


VI ROI, Gen Lib L 24 
Around our Pole he 517 11 RAG: 


And like a winding Stream the Bears divides, I) 
The Leſs, and Greater, who by Fate's Decree 5 5 


Abhor to dive beneath the? LY Sea. 
i% . Dayvan, 


Nuper honoratas feine % mea E vere cb . 
Videritis Stellas illic, ubi Circulus Arem 


Ultimus extremum in wir, Nee ambit. 
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In. this eee Night's Obſcuri t, 2 


| With hatef ul Beams Ph? Allie Cirde tine. 15 
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He immediately adds, 


Alt vos 1 leſe contemptus tangit e ec 9vi9381-11; 
+ Gurgite caruleo ſeptem prohibete Triones: vet w 
Sideraque in Celo ftupri mercede receptag 

Pelli bes. ne puro m_—_ in Py: Halle. 


Net er let. thoſe ſpurious a e the INeD, © | 


Nor in the purging Ocean's Boſom ſleep, 


But their eternal Stain, their Whom T incture keep. 


And when he deſcribes them as a Team, it is with the fame Reſerve 


| C Northern. 
Guilty, in- Terms like theſe. | Al 


Et velito FAA tentarunt Kuen e uw. 


Tum primum Ratiis geld 8 75 rin, 


171. 
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Then the Sev'n Stars firſt felt Apoll s Ray, 
And wiſhed to dip in the fragen S in 


+ In the Ordial by Water it was "et not to to receive th 
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Lebt theſe Deſcriptions give us no the Age of the Writers. I may 
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-— *  Tmprovements on the Globes. 


All which is a proper Hint for the Diſpoſtion of the Glebe, that muſt 


hele Appearances then, and which can only be obtained 


illuſtrate this from Hęiod's Account of the Seaſons, of which we have 


bot only a better Idea by this artificial Diſpoſition of the Globe to anſwer 
mem, but alſo of the Time wherein he lived, when we come to adjuſt 
me Heavens to the accurate Inſtructions he gives us, according to 


his Latitude at Aſcra, allowing 30 per Annum for the apparent Motion 
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5 Hod. "Eel. Biba, E. 182 

When the glad Sun, approaching with his Rays, 

Has from the Tropic run out Sixty Days ; 

Ardturus, riſing from his ' ſacred Bed, 

Is firſt diſcover'd in the Ev'ning Shade. 


Evr a d Neiwv 50 LelgiG⸗ FR wicov 599 e 
Obeaver, 'Apxlepoy d“ sci pod od” "Hug. 

But when Orion, and the Dog-Star; come 

To the Mid- region of the heav'nly Dome, 


The Morn, that bluſhing draws away the Night, 
Beholds Ardturus in the dawning Light. 


If we fix the Pole almoſt in the Mid-way between the Star- in the 
Shoulder of the leſſer Bear, and another of the Serpent, we ſhall have 


the Satisfaction to obſerve all theſe Phenomena anſwer the Deſcription. 


I ſhall not enter into the Calculation; for I would not anticipate the 


Pleaſure, one, that. hath no Notion of the Age of Hęſod, muſt have, 
When he finds himſelf able, with ſo much Eaſe and Preciſian, to de- 
termine it by theſe Characters. 1 


* 0! 3 5 W hs 5 

| .— L wrote this, I had the Pleaſure to find Staliger concur with me | 
1 mos florebat eo Seculo, quo Arfturus a upovuy & oriebatur in Baotia, viij Die Martii. 
id 200 ad Conjecturam facit, faltem apud excellentes Aftroligar, qui ex hoc Parapegmate 


nfra ſeptuag inta plus minus Annos Seeculum Hefiodi deprehendere pofſſunt. Animadverſ. i nl | 


1 n p. 67. Edit, Lugd. Batav. 1606. „„ 
e following Paſſage in Sir Jaac Newton's Chron. p. 95. hath come to my Hands 


& the former, « Hejiad tells us, that, 60 Days after the Winter Solſtice, the Star 
| , | | Arcturus 


0 ja | Hefiod's | 
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Begin the rb, as the Pleiads riſe. 

And take the Plough, when they withdraw the e Skies 
For Forty Days and Nights their glimm'ring Light, 
Obſcur'd to us, no longer chears the Sight, 
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To this I might add Homer's Image of the Bae, but cb 
the exact Deſcription 1 in Heſu od, | 
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Like the red Star, that fries th uma Skies, wh 
When freſh he rears his radiant Orb to Sight; 5 
And, bath'd in Ocean, ſhoots a Keener Light. ; 
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Ovid gi. 
Comes in the Day, but chiefly ſhares the Night. 4 a 
How beautifully does the ſame Writer expreſs the Geſture of Orin, 3 
as he 1s eee the Pleiads ? T 
; Ar furus roſe juſt at Sun-ſet ; and thenty it dne ow E. 25 Aourifhed about 0 1 
* Years after the Death of Solomon, or in the Generation or Age next after the Tyan Mi =_ 
as Hefiod himſelf declares.” le Bien 3 Since 
"Tis what we may compute by the preſent Globe; for, bringing Ardturus to t SS as, 2 Flaces the 
Horizon, the Sun we ſhall find in the Ninth Degree of Aries, Now it enters 1 ; 4 In tl 
and 60 Days after, or Feb. 10. it is in X 2 30 when allowing for the Nort * 10 I referred 
tude of Ardturus to make it viſible ou the Horizon, it's Longitude muſt have been * * In l 
c. whereas it's Place now is about 20% 2 42", And the Difference both W waſ® A ; In th 
Sign 6 18' &c. which makes him to have lived 2614 Years ago. uw ' 5 th 
I Hie Signis weteres Agricola, & ex eearum Traditionibus Seriptores res i rafice os WW n th 
& Medici, Potte, & H. Ho funt % ad Anni. Tempeſtates deſignandar, Ac | wh 
Afton, p. 130. ; .& 
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The Pleiads, flying from the evil Schütze 4 [1 

Of ſtrong Orion, plunge | into the Surge. _ 

| RY Perhaps this may give ſome Light to a N of Vie, that hath 1 
2 I E very much puzzled his Commentators, 1 
YZ Taygete ſimul Os terris oftendit Mende Wi 
Pleias, & Oceans ſpretos pede reppulit Ammes 1 
Aut eadem Sidus fugiens, ubs Piſcts aquofe a 

Triſtior hybernas Cælo and in Undas. = 

i | Georg, Lib, iv. 2 32. * 

Firſt, whit cho 15 ing Pleiades appear, | jj 

And ſpringing upward ſpurn the briny Seas: 1 

Again when theft affrighted Choir ſurveys 9 


With a black Train of Storms, and Winter-wind, 
They plunge into the e and ſafe een find, l 
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Some, I know, 1 this Sidus vaderſtand the Southern-F, ſb, others 
the Hydro, and ſome the dun; but how Mr Dryden came to inſert 
Lori, I ſhall not inquire. Nor ſhall I trouble vou with any Con- 
We |cfturcs with regard to the ancient Figures: It is certain there have 
been /ariations in this reſpect, ſince Ptolemy mentions a Star in the 
Horn of Aries; and it is thought Hipparchus reckoned one, that is 
bo in the Line, to the firſt Foot of Aries. Whether the Epithet 
gives Capella, does not imply ſome little Difference, in the Si- 
WS uation of it, from ours, I leave to the Critics. 80 


- Oleniæ Sidus N Capelle, . 
Taygetenque, Hyagaſgue Oculis, y oi avs, 1 * 
let. Lb. III. 594. 


The watry Scorpion mend his Pace behind. . ; 


. Since T wrote this, I find Sir J/aat N in this way, recover- 40'their former 

151 the Stars below, by rectifxing the Delineation. 0 

n the extreme Fluxùre of Eridanus, a Star of the Fourth Magnitude, of late 
re ferred to the Boſom of Cetus. * - 

* In ws Head of Per/eus, a Star of the Fourck didaikuddc!* UB 26 

4 e Right Hand of Perſeus, a Star of the Fourth Magnitude, 

2 = Neck of Hydrus, a Star of the Fourth — ᷣ ͤ v 
= e Left Hand of Cepheus, one of the Fifth Nr erg z | 

Whoſe Characters ke —_ from 1 1355 RY 
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224 N Improvements 0 on the Globes, - ? 
Th — 1 began e 
The ſtormy Hyades, the rainy Gt © 
: The bright Taygite, and the ſhining Bears,” 
With all the Sailors Catalogue of Stars. 

1 might inſiſt on the Etymology of Wen and others; 3 for it 
appears from the Accounts the Ancients, themſelves give us, tber Wl 
"- was not always the greateſt Uniformity in their Drawings, 0 | 

5 ſays of Bootes. | OR 
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Nay, and tis Kid, Bestes, too, that fan 
Thou 5 have fled, though cumber'd with 6p 3 Wain, 
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And he lets us know, that Scorpio 1 up 600. e 6] 3 | 
Eft Locus, in geminos ubi Brachia concavat Arcus þ 
Scorpios 3 & Cauda, flexiſque utringue Lacertis, ©. 
Porrigit in Spatium Signorum Membra duorum. | 
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There is a Place above, where Scorpio, bent 
In Tail, and Arms, ſurrounds a vaſt Extent; 
In a wide Circuit of the Heav'ns he ſhines, 
And fills the Space of Two celeſtial Signs. 


This micht be one Reaſon of that compliment which 25 pi 
Auguſtus, 1 8 5 from the other, which Scaliger W 


Aune novum al fidus te menſibus adas, 
Qua locus Erigonem inter, Chelaſque ſequentes _ 
Panditur? ipſe tibi jam Brachia contrabit ardens © 
a Scorpius & Celi ju lus parte reliquit. 
1 W i F | : Georg, Lib, L 3 


Where in the Void of Heav'r n a Space is free, 
Betwixt the Scorpion, and the Maid, for thee: 
The Scorpion, ready to receive thy Laws, 

Yield half his Region, and contracts his Claws. 


"Tis ras, this Poet Kor Lies very well ; but, perhaps, it male 
no Dr Figure among the Afteriſms then, s 4 
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How Taurus was «pt at Ws Time, we learn fo 114 Deſerip: 
tion. | | 


In the laſt Verſe we > thave, perhaps, no  Oceafion' for Heinfus' 8 Cor- 
retion of adverſe, if we 3 the Diction are with Ovid's, 
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Per tamen cdoof Chai dieris, Corn 7 auri. 
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The Bulbs oppoing Hors obſtruct he! Way." 55 K. 
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The Inſtructions Virgil ives in the ſame Place, as to Huſbandry, | 
are beſt underſtood from this new Diſpoſition, and may render us 
ſenſible how much earlier theſe Phenomena were then 1 in the Tens to 
what they are at preſent . | | 


Ante ibi Zoæ Atlantides alſcondantur, &c. 
ee Lib. 1. 221, 


But if your care to Wheat als extend; AUG e 
Let Maia with her Siſters firſt deſcend, 
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8 By reaſon the Firſt Month of the old Tant. lar Yar (on account of the inter- 
calary Month) began ſometimes a Fortnight after the Equinox. This may, perhaps, 
roms better for the Propriety of Hine, Expreſſion ates Annum, than any of his 

ommentators have done. 

1 Pawatim Ob/Jervatio bujus Ortus & Occaſur- neglicta jatet, nee ab Blits uſurpa tur, | 
yo a Poets, qui tempora per C ircumſlantias tam wvarii Ortus & Occaſus lot Syderum 
4 pa nihil pulchrius ) deſeribere, & weluti pingere ſolent, eee plerumgue errones, quippt | 
A 8 a nofiri Diem per ejuſdem Stella Ortum deſcribunt nunc, per quem deſcribebatur 

mpore” Ceſaris, cum lauen e di iferepent i4 dlicous fares . Greg. Aſtron. N 32. 
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But when Abtrad S Balance, hung on high, R 
Betwixt the W Wl Days. orgs the OY 2 
mY * an 4 29 DRv DA. 


* Candidus airarts aperit cum Cornibus Aw aum . 
Taurus, — averſo cedens Canis occidit 4 on 

| ) * 174 42107 1477 g „ * 61 U 7. 

ien e Bly golden Horns, in full it eue ee RHODE; - 
The Bull beats down the Barriers of the Lear; "y 
And Argos, and the Deg, ke a Noe thern * 


And the bright Gnofian Diadem downward | bend. | ban | 
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1 RY we cannot depend upon all the Exactneſs in a Pott TY | 
bt be 17275 cted from an Ae But * — to o hay 
made k it h * ket Study. 3 3 
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＋ 1 9 Pr. num dulkes ante WR e : 
Tb 10 ers ingen perculſus Amore, 

; 4 To OY. Vias, & Hage E 1 
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Would, you your s firſt Petition hear, | 
Give me the Ways of wand ring Stars to i babe. 2 


"Obit appears alſo perfectly * 9 with the ancient Fig igures, ind 4 
the moſt Accurate Way o n . bs, the fame time 8 he 
the Ir Fit n | 


enlivens them - Withe 
_ _— 4 Loch. Specie rimianette 
* medius e en Werne renentis, do 4 
= e t Mee, vid 8, 


— — — — — The Cour 1 
It's proper Figure, and a Station e ee eee 

Where Hercules in bending Poſture ſtands, 4 

And ſtrives to e x Dragon in his ads, | 


* V. Lib, XIV. 346 
the we came. by he , 6A it is 105 aterial to ine quire 3 ; but 


Fea is one Line, wherein he ſeems to. have} N 1 erved forte ancient 
Tradition, As to the OR. * 375 eaſe 3 | 
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And there 18 Reaſon to Lair one of the Sadr that cu. 


1 1. tion was the ancient Polar Star, ani might farſt B1 
od Denomination; for one in the Tail e he Dragon, pt. the Third = 

nitude, comes neareſt it of any other. About the ! 
| 3 it was within ro! f ibe Pole, and might pass f 
| | a Thouſand, Years after among thoſe Writers, from! prob 60 0. 
| pied his Expreſſion. _ However, this. is certain, that another Sar © 
| he Conſtellation, one of the Fourth Magnitude, was really 
than any other, when the old Obſervations were made, which Ina 
l juſtifies Qvia*s Account. I might take notice of his exact — 
ſentation of the Diſpoſition of the Ara, and Anguis, w when he m 
them the two Extremes. R 
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IéRͥ . 0... The middle Way is beſt, 
Nor where in radiant Folds the Serpent twines 
Direct your Courſe, nor where the Alter ine 
Shun both Extremes. e 3 


Bo the e of the Globe, oe it is at in a proper 
' Poſition, will convey the beſt Idea of all theſe Appearances ; for 
| we derive this Advantage from the new Conſtruction of it, that it 
will enable us to place the ſeveral -Phanomena before every De; by which 
means thoſe who have the leaſt Acqua intance with theſe Studies, muſt 
de greatly ſurprized, and pleaſed. to obſerve the ancient Accounts mi- 
nutely verified. It is a ſort of living over again the former Ages, 
allowing 19. 23“. 301 J. for every bundred Years, according to Ricciolus 
and Flanſted n is a ſort. &: Mean between the other he hs 
tions. | 

I-ſhall not now | ſuggeſt 3 other Ne that might be ſerved 
by this Method. It is ſufficient to recommend the Invention, that 
it throws ſo much Light on the common Claſſics, to which I have 
confined this Examination, and which muſt be my Excuſe for the 
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Sc. 1741. 
Fig. 88. 
Fig. 89. 
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8. The 10 Hos and Emerſions of the four Satellites of Supt, © 
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1 . ſmooth Board, about 18 1 quart, and Three 


"quarters of an Inch thick, Fig, 88. 4B 0 D, made of Moby, 
Walnut, Pear-tree, or Norway Oak; well. clamped at the Ends, or a brab 
Frame Wund it, to prevent is warping, and. as much as. Hh 
ſhrinking and ſwelling. © 907 EY 1 „ WH SI 4 
Within Six-tenths elan ach aß two of it's oppoſite. Sides. (2d 
parallel to them and one another) are two Grooves E E G H. 0 
on the Face half an Inch deep, to let in two, braſs Holders in ' 
Shape of NO, Fig. 89: which are each of one Piece of caſt Brals, +1 
two braſs Rulers, Joined together at Right Angles. The gap 
cular Part is % and 18 Parts of an Inch thick, as at d, 1 an on 
deep, and a little ſhorter at each End than the upper, Part, 8 
is 17 Inches long, 6 broad, and about 8 Parts of 28e of an n 
thick; about 2 5 Inches from each End of the Holder, are wn 
Parts of Boſſes. in the upright Piece, as at P and 2,'through . 90 
are Holes tapped, to receive the Screws PS, QR, Which Scr 2 
each through a braſs Plate as T and J, fixed by Rivets on oo te 
Side of the T _ _ little Feng Nuts, (as. at a way b) * on 
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Of SURVBrITN . 
to ate them to their Shoulders in turning in the Plates, Yar they 


the Screws enter the Holes of the Holders, by turning R and $ at the 
ſame Time forward, the Holders will fall, and pinch down any Pa- 
ers, Sc. that are under them; and, turning back ward, will riſe and 
releaſe them. In the Middle of one End of the Table i is a Groove 
to receive the Braſs V, which has the ſame ſort of Serew and Fi ixing 
| as the other, to raiſe or fall it. But the Groove is quadrantal, that 

the Holder V may on- Occaſion be turned ſo as to lie all on the out- 
ſide the Line E H, and to croſs it, in caſe of high Winds, for ſe- 


added, but there is ſeldom any Occaſion for „ 

To the Centre of the Table underneath, is Fixed x braſs Socket, ſo 
truly made, that the Table may, when ſet, turn round truly ae 
tally : And a Machine, caſed. with Glaſs, in which a Plummet, hangs. 


_ Occaſion to fanſy them. 

Io any one of the four Edges underneath,” is ſcrewed a Box and. 
Needle, ſet to the Variation. 
There belongs to this Inſtrument, a ſtrong Weds legged Staff, and 
an Index with. plain or teleſcopical Sights, near two Feet long. 
The Papers, or Charts, for this Table, are to be either a thin fine 
Paſtboard, fine Paper paſted, on. .Cartridge- paper, or two. Papers. 
paſted together; cut as exactly fquare as is, able, ach Side being 
nearly 16 Inches and an half long, © juſt as they may ſlide in eaſily 
berween the. upright Part, and 5 the, flat Part of the Holders. 
Any one * 
ways, be fixed, taken out, and changed at Pleaſure : Any two of 
them may be joined, together true on the Table, if you make each 
of them meet exact at the Line L M, whilſt near one half of each 
will hang over the Sides of the Table; or by creſting and doubling, 


through the Middle, four of them an, be PE. on at one time: meeting 
in the Centre of the Table. 


for the Purpoſe above, and to make any of them anſwer to the Guide- 


tre, and the whole Table. —So the grand Objec ion of ſhi 
is obviated, as 


Js Facility and Diſpalab, 


] As alſo ir Certainty, compared with any 1 the moſt celebrated 
aſtruments, J ſhall now bricfty ſet forth. 


ing FARO 


neither riſe nor fall; theſe Holders muſt go eaſy i in the Grooves, to 
ſink eafy and even with the u oppor Surface of the Table. Then, when 


curing the Papers dowh, on Three Sides; and a Fourth might be 


to ſet the Table level; or the parallel Plates, and glaſs Tubes of 
Spirit of Wine, may be uſed, to ſet it horizontal, as- any one ſees 


theſe Charts will be put in the Table. ; any of the four 


each, the whole of them. ſtill be within the Table. And if Occaſion 
ſhould happen, as ſeldom it does, by creſting each Paper both Ways, 


Each Chart is always crolſed by Right Anal re BN, "ke Middle, 
Lines on the Table, Fig. 88. IX, L M, drawn, uite it the Cen- pig, 
l 
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down, as Lemmata, theſe three Things: 


But, in order thereto, it may not be improper, to premiſe, vr n 


ws 5, 


1. The eſſential Buſineſs or Aim in ſurveying - of Lands or Countrig, 


is either to have an exatt Plan, or to find the Area in ſome kno 
J (TL FCN 1 
. 2. Every thing that is ſuperfluous or foreign to ſuch Defien, is be 
omilled than taten. n R STE, oy 


4. If a true Survey, and exaf# Plan be made, every Part will lun 


irs juſt Proportion, and every Angle it's true Opening or Jun: 
wy. 7 VV Be 


Then what need have we of Degrees, Minutes, &c. ? They are 
never made any Uſe of in the Practice of caſting up, or any thing related 
thereto : For, if from a Station two Lines be drawn by a good Inder 
to two diſtant Objects, will it not be the very Angle, and identically 
the ſame, as if it had been taken by the moſt celebrated Inſtrument, in 
Degrees and Minutes, and laid down by a Protraftor? © 

The firſt is much more expeditious, eaſy, and certain, than the other, 


More expeditious, becauſe thoſe two Lines are ſooner drawn than n 


Angle can be taken, which done, two thirds of the Work is behind, 


_ viz, Writing down and Plotting. More eaſy, as done with f of the 


Trouble. More certain, becauſe one may be liable to Miſtakes in 
taking the Degrees or Minutes; in ſetting down, and in protracting, 


And if it ſhould ſo happen, that one numerical Angle ſhould be taken, 


ſet down, or plotted to the wrong Coaſt, (where they depend on one 


another) ſo great an Error would enſue, that could not be retrievable, 
but by going on the Spot, and performing the Operation anew. Nov 


the Plotting Table, after two Stations, proves every thing on the Spot; 
for, from every Station you are upon, the Index muſt point at the lame 
time to any Station on your Map, and it's correſponding Object i 


* 


the Field; which is a demonſtrative Proof, for nothing but Truth 


In ſeveral Branches of the Mathematics, it is abſolutely neceſſary to 
take Angles in Degrees, Minutes, and their Subdiviſions, as Aſtrono- 
my, Trigonometry, Navigation, Longimetry, inacceſſible 


will admit of as good Proof, with = part of the Trouble and Time; 
it would be like running the Solution of an eaſy Queſtion into 2 —. 
Proceſs of Algebra or Fluxions, when the plain Rule of Proporto 
would juſtly anſwer the ſame. : 


It. is objected, That, in ſurveying by the Plotting- Table, de 


5 


ſhrinking or ſwelling of the Papers, are a great Inconveniency. 1 


Heights 
and Diſtances, Cc. and alſo in taking large Plans, to calculate 7 | 
prove Things by Trigonometry ; which would not only be 2 Work c! 
Curioſity, but very commendable. But where the Nature of the Thing 
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Velum and Paper will ſhrink and ſwell in the Houſe on the Alteration 
of Weather (as well as all Bodies); for a Line of 48 Chains, plotted by 
a Scale of 3.2 per Inch, in a hazy Morning, in a clear Afternoon the 
fame Day, meaſured but 47 and an half: And there are various 


Shrinkings and Swellings, according to the Weather, and Difference of 


Paper, . f, ⁵᷑⅛ BRgNC 2 te 4 
In the Plotting-Table this Inconveniency is in a great meaſure 


remedied, For in what State ſoever of the Weather you put Lines on 


the Chart, the Holders give Marks on the Chart as it then ſtood; if it 


vas moiſt and ſwelled up in the middle Part, you may, when you either 
| .caſt up or meaſure Lines, by laying it on a damp Floor, put it in the 
ſame Condition as it was when you plotted the Lines. If you plotted 


in dry hot Weather, and are caſting up in damp or moiſt, a little 
heating by the Fire will reduce it to the ſame State again. Another 
Remedy I have long uſed is, to plot and meaſure by Scales of the ſame 
Paper, which will ſhrink or ſwell in proportion as your Map does. 
But it will be well to obſerve here, that the ſhrinking and ſwelling. 
alters the Lines only, and not at all the Angles: For, let a Polygon 
be never ſo much uniformly extended or contracted, each Angle muſt 
contain the ſame Number of Degrees and Minutes as before. Hence 


this Objection falls no harder on the Table, than on all other In- 


ſtruments. 1 e or |; 45 18 
And here I intended to have ended this Diſcourſe : But as I have 


| ſome other ſmall Improvements, not only in the Inſtrumental Part, but 


in anew Method of diſpoſing the Maps, and better adapting them to all 
ſubſervient Uſes ; Ip... 8 PTR iT ek t] 
I ſhould have ſaid before, that each Chart has a Flower de Lys on it's 
North Edge; and; as the Needle is moveable to any Side, Care muſt 


be taken, that the North End of the Needle, when it ſtands, ſhould: 


point the ſame Way as the Flower de Eys on the Charte. 
l uſe a Needle about 5 Inches long, placed in an oblong wooden 


Box, but Juſt fo wide as the Needle may play double the Degrees of 
the Variation Weſt, viz. 309. In the Middle of one End is the lower 
| de Lys, and the Box is |; 


F | by Studs and Holes always put on the Table 
5 que to the Quantity of the Magnetical Variation. I make no other 
ſe of the Needle, than to ſet the Table in the Meridian, and to prevent 
3 great Miſtakes, in joining or placing the Charts wrong. 
* _ no more than 3 an Inch of the Needle that enge from under 
1 p le, for the Reaſon it ſhould not be in the Way, or fo ſubject 
i 8 —_ The making the Box fo narrow, is to check it's play 
, & = it may ſooner hang ſtill over the Flower de Lys. The wooden 
405 po with Paper, TI find-preferable to a large braſs Box, and large 
Aire: which in cold and hazy Weather, condenſes the Vapour and 
o Much, as to make the Needle very languid and dull, Wo 

| a+ he 


in Anſwer to this, it may be ſaid, The ſame Inconveniency attends 
the ſurveying by any other Inſtrument, ſo ſoon as it is platted ; for both 
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The Charts, thus taken, are more readily laid together by Numbem 

by tal on their Edges, which tally, and make up the whole Map in one Ply, © 

v in the „or View, and are, in theſe Squares, more portable. 22046 ES 
In the ſecond Place, they are more readily copied, extended, or col. 


tracted. For, by having a Frame of Wood that juſt encompaſſes 3 
Chart, divided by 19 Threads at equal Diſtances, and the fame at Right 
Angles, the other Way; each Five or Ten, Cc. being diſtinguiſhed by 


Silk of a different Colour; a Reet is made of 400 Geometrical Square, 


from which, having a Velum or Paper ſo divided by leſſer or preater 
Squares; then drawing or copying by Help of the Lines into thoſe ney 


Squares, you have your true Map contracted or extended. 


Large Maps of Lordſhips are not any ways convenient, or 


Damages, unfit to be opened in rainy Weather, very troubleſome in 
the Wind, and very difficult to find out the Part you want. To'remedy 
all theſe Inconveniences, ſome Vears ago I contrived: a new Method of 
diſpoſing them, in ſuch Manner as makes them more ſure, ſafe, ready, 
convenient, durable, and portable, than any other Method. 

And this is done by imitating the Geography of the World, which 
firſt gives the whole, then the ſeveral Kingdoms, Countries, Pro- 


vinces, and minuter Parts and Diviſions, ſeverallyi and more at large. 


Lordſhip (Country, Sc.) be drawn in one Sheet of Pa 


Firſt, It will be highly neceſſary, that a General Map of the whole 
per or Velum, 


to give the Form, Idea, and Proportion, that the Parts bear to the 


whole, and one another; by which Situations, Bearings of the Towns, 
Villages, Roads, and remarkable Places, will be ſeen at one View: 
And this muſt be reduced to ſo ſmall a Scale, as the intended Sheet 
may comprehend the whole. A Scale of about 11 or; 12 Chains in an 
Inch, will plot a Lordſhip of more than 2000 Acres, in the Compal 


of 16 4 Inches ſquare; which may be a convenient Size to make two 


Leaves, and open in a Folio Book. This Map may expreſs the Roads, 
Rivers, Streets, Boundaries, Incloſures, and common Field Lands 
ſingly, in caſe they be not leſs than 40 or. 50 Links in'Breadth: Tic 
Pieces that contain not leſs than about 10 Acres, will admit of Roo 
to write the Owners Names and Quantities in Statute Meaſure, 48 1. 
Fig. 91 But for all the ſmall Parts, there will not be room to xplan 
them: Therefore I divide the general Map into as many Geometiich 
Squares, as it took Charts in ſurveying by the Table, by red 110% 


as in Fig. 90 horizontally and perpendicularly, as noted by 0,0,0,9 &. 


which, by a Scale of 32 per Inch, may take about 13 Charts 1 
Number: In the openeſt Place near the Middle of each Square 1 
ſmall Circle, I number them with red Figures 1, 2, 3, Gee comte 
ing to the original Charts: And in the Middle of each of the. 
Sides, Numerical Letters, ſhewing how the ' particular Maps are © 


join to each other, | e 


portabe, 
to have recourſe to on the Spot or Place they repreſent; being ſubject o 
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Of SURVEYING. 


Ihe particular Maps are each as large as the general, and'numbered 


at the Top I. II. HI. Se. correſponding to the Squares in general, as 


ry. g. 91. where, in the Right Hand Margin, is put V, and at the 
Bottom IX, ſhewing the Fifth Map tallies to the Side, and the Ninth 
to the Bottom, or South Part: The general Map being an Index, ſhew- 
ig how they join to check" herr „ 

By theſe. articular Maps may be ſhewn all the leſſer Quantities, with 
W thcir Tenure, Owners Names, and Contents; and, by the Scale, are 


capable of ſhewing the Lengths of any Lines, and the Dimenſions, ſo 
25 to diſcover any Encroachments, and record their Shape and Extents 


to Poſterity : A moſt valuable Uſe of a Survey and Map. 


" 
* 7 5 


A theſe Maps are bound up in Order, in a Folio Book, to open 
freely, which will be not only very portable, but uſeful to have recourſe 


ta on any Occaſion ; ſecure from Damages of Weather, as well as more 
durable and ornamental. 2 NE gin od Tet ritrenuy: 


The Terriers to theſe. Maps are made in the following Manner 
either bound in a Book of a Pocket Size by themſelves, or along with 


the Maps. 


The Names of the Freeholders, Copyholders, Cottagers, Tenants, | 


9c, are put in an Alphabetical Order, 


* 1 
„ 


+ £ «8 43 
” 1 * — ** 


8 e 
the Map. Situations, and Boundaries. 
Cainer-Chſe in the Village of | 


— — — 


alr|p | þ | 


} =, The Houſe and Home-ftead EOS 8 (0h $31 #4 
IV. f. 6. | called Broadmoor Horſt Chſe W. Copy hold —[—|-| 8 2128] 


[Own E. N. 8. | 
IV. e. 6. Horſe Cloſe Gu n, W. Broad. 
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Tuo. Par. 
Refer to The Names of the Lands, their | Tenure || Freehold ||Copyhold | | B 


4 , 
— — — — — : 


IV. f. 4. B. the Pariſh of Gwin M. Freehold 111 —— — fo. | E 


| moor E. Pitts N s. wm 1 OO TIT 


Fig. 91. 


In like Manner, under every. different Name, may” all-the Pixels 


be expreſſed ſeparate] y. 


Jo find any Piece or Parcel ot Land in! the Lordſhip readily, firſt 


find the Tenant's. or Owner's Name in the Alphabetical Order, under 
which, in ine Second Column, may the Parcel be found. The 3d 
_ whether it is Free or Copyhold ; the 4th or gth, the Quantity in 
tatute Meaſure, either Free or Copyhold. 


1 he numerical Letter in the Margin on the Left IV. ſhews itis in the 
outh particular Map f. 6. refers to the Parts of the Map; find /, 


it the Top, and 6. on the Left Side, and in the Angle of Meeting of 


thoſe Squares is the Hauſe, Cloſe; and ſo for any other. 


Werke is but one Objection I can at preſent foreſee, that can bear any 
vw againſt this Method of dividing the general Map, viz. «tw 


+ LOL, VII. Part i. 5 H h f - That 


. „ — . 
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— — 


| 


of SURPEYING. 


1 'F hat by dividing the fame into geometrical PROT 
_ Parcels, Ar and -Grounds, : - will be cut into two fe 


2.34 


many of E 
parate Pieces; one 


as in Fig. 91. * IV. Part of Culner and Broad. Cloſe will be in the 


_ Veb Mas. 
In this Caſe, it is afcal to. put the Omiar's Name, and Quantity, 
in that which is the greater Part, and in the Terrier refer alſo to þ 
Remainder where, 1 the Shape, Lengths, &c. are required, t they 
may bediſcovered,.' 
But as this may not be ſatisfactory, or fully Andi the ObjeRion; 


the two following Methods will entirely obviate the Difficulty, and | 


Part whereof will lie in one particular Map,. and 'the reſt in ang another; 


make them as fally ſubſervient to all ee, as Pp large and entire 


0 


Map on one Piece. 
Tpbe 1ſt Method is, to take juſt. ſo much in a particular Map as 
circumſcribed by ſome known Roads, Lanes, Brooks, Boundaries of 
particular Owners, or Tenants: Lands: This, indeed, will often make 


the Map. very diſpraportional, and irregularly. ſhaped; but cannot be 2 


a material Objection, oy, reaſon, in Surveys, there is kae any thing 
regularly ſhaped. _ 

2. The 2d Method i is, to have a wider Margin, or rather draw the 
particular Maps by a fmaller Scale, as 4 Chains in an Inch, inſtead of; 
Chains 20 Lines; and that will allow Room to add the Parts of the 
Fig. 9. Parcels ſo cut off in the Margin, as in Fig. 92. the IVth particular Map 
+ varied, where the Whole of Broadmoor and Calmer is drawn; then in 
the Vth and IXth particular Map, may the ſmall Parts, which are i 
the IVth, be drawn in full: T hen will they j Jon by indenting or tally- 

ing one into anotherr 


To reduce a Firſt ſee what Extent the whole Survey takes on the Charts you laid 


Scale to ft ex- it down by in the Field, viz. the greateſt Depth and Breadtb, as from 


440 your gene. the mm of the general Map it may p 


ral Map. 
n 75 Depth 75 * 


On the upper Chart is No 2,=10. Inches. Ne 3 =- 5 lache 
6. 1631 9 1641 
| , 1643 
. 


The Whole 534 


The e Whole by 60 % 


Then Wow fixed an (hs Sia: of the generil Map to be 16,375 
I form a Scale of 60 4 per Inch, that may juſt extend * whole ＋ 
of the 16,37 Inches; by which you may form all the Squafes 
Parts of —.— in e and 9 8 and 525 8. 1005 
divided. | 1 * The 
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de. Besch of the whole Map, by: a/Seale bf $2; 33 co;62 Trithes 
lich 1 would reduce into the Compats'of 16 K and t'= 16, 3) luches. 
Divide 60,62 by 16537, gives 3.7 which multiplied by 3,20, makes 
the Product 11,84, that is 11 Chains 84 Links in an Inch, the Scale 
che gien ²⁵ f ß ß, T 
roy have [dane all I intended; but ſhall obſerve, that ſeveral of 
theſe Tables have been made, andy as People have fanſied, with Alte- 
—_ ::tions and Additions z but al! Variations are not really Improvements. 
The ſetting it horizontally by Spirit- Tubes, may be curious enough: 
Bst as the Difference is very ineonſiderable and indiſcernable, when _ 
it ſtands 2 or 3 Degrees out of the Level, I ſhall not trouble myſelf or - 
others about it; only further obſerve, that when Grounds are declining WW 
much, and very uneven, if the Table ſtands horizontal, unleſs the Sight _— 
or Mark on the lower Part is ſo high as it's Top makes a Level with the a 
upper Part of the Table, which, is ſeldom done, or practicable, I do = 
not ſee why ſuch a Streſs ſhould be laid on the Inſtrument's being level, _—c 
when neither the View by the Index; nor the Meafure of the Line, I 
eicher can be, or is taken horizontally : If the Sight of the Index ſtand = 
= ncarly perpendicular at every Obſervation; it is more than ſufficient 
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LA VIN& laſt Year ſhewn ſeveral Perſons in Holland the Expe. 4r Expert . - 

11 riment contrived by Mr Gro. Graham, to explain the Doctrine re- 58. 1 8 4 
keting to the Momentum of Bodies (viz. That the Momentum, or Quantit Pref. Marb. 
of Motion in Bodies, is always as the Maſs multiplied into the Velocity) Leyd. F.. R. 5. 
ich Experiment is made with a flat, pendulous Body, that receives the relating 10 he 
dition of a Weight equal to itſelf at the lower Part of it's Vibration, %, 
and by the Reception of that equal Quantity of Matter always loſes half e 

5 it's Velocity. Dr Muſchenbroek, Profeſſor of Mathematicks and Aſtro- Royal Soci- 
_ at Utrecht, communicated to me the following Experiment, made eu, . T. 
_ Oppoſition to that whick I was ſhewed by Mr Profeſſor & Grave/ande. 2 . 
chi laſt a Spring equally bent every time, (puſhes forward, unequal No. 420. r 
13 Quantities of N atter ſucceſſively, and in every xperiment the Product 143. July. 
jof the Maſs of the Body by the Square of the Velocit», is the fame; and &c 1733. 
Wherefore, as the Quantity of Motion muſt always be 
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as | the fame from the 
ame Cauſe (vix. the ſame Tenſion of the Spring) it follows, by every 


Wb eriment, that it is as the Maſs -multiplied' into the Square of the + 
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of Dr Jurin's 


Difertation 
De Vi Mo- 


trice, 5 Mr 
John Eames, 
F. R. S. No. 


459. P. 607. 
an. c. 1741. 


Afbort Account 
Ninth and laft 


1 MACHANIOKS 
Ep. 1] The pendulous Cylinder is ſhot 
to 7 Deg. meaſured upon a Tangent Line. 

ah 5 2.] The Cylinder with a leaden Weight i in it that was 1 

; Weight double, is ſhot forward to 4 Deg. 2 y-. 

2. Fe Cylinder with a Weignt in it is ade It's 

triple, was ſhot forward to 4 Degrees and a little farther. -: 


Exp. 4.] The Cylinder with a+ triple Weight, of Lead fo as to 
druple the whole Meighty: Was Mot for ward to 3 4s: _ 


Theſe 4 Experiments at elt ſeem agrecable to the: new 1 "af 


for according to the old, the Cylinder in the 2d Experiment ought 0 


have gone but to 3 Deg. in the a3 e baeaiac but to 33 Deg, din 
the laſt but to 2 Deg. 9096 
But if we take in the Confideration of Time, all wt bo reduced t 
the old Principle. As for Example, let us ene Go: firſt and laſt 
Experiments. 
In the firſt, the Spring duringa certain time aQs upon the Cylinder 
which is driven forward with the Velocity 8. When the quadruple 
Weight is driven forward with the Velocity 4 inſtead of 2, it is becauſe 
the ſame Spring acts twice as long upon the Cylinder before it ceaſe 
to impel it; and certainly the ſame Cauſe — 15 TAR as long mult 
produce a double Effect. | 0 
II. The laſt Dillercation 4 is ® new, and treats of the Kore 6 


of Bodies, whether they are to be eſtimated by the Velocities, or the 
The Original 


_ of the Velocities, when the Maſſes are equal. 
this diſpute among the Mathematicians, the Author aſcribes to a Slip 
committed by the celebrated Mr Leibniz, in the Year 1686, and the 


Continuance, to the Neglect of the Times, wherein equal Effects are 


produced. The one Side aſſerts all Cauſes to be equal, . whoſe Effet 


are ſo, whether the Times, during which the Cauſes act, are ſhorter or 


longer. The other, on the contrary, maintains, that equal Effect 
may ariſe from unequal Cauſes, if the Times of Action are unequal; 
that conſequently the Times, as well as the Effects, ought to be taken 


inte the -Ageoung.... . „%% Hikes 
He wiſhes the Gentlemen on the ather Side of the Queſtion would 


produce ſome Experiment in their Favour, where the Equality of the 
Times is preſerved; ſince all the Experiments they have hitherto made, 
and argued from, may juſtly be ſet aſide, as incompetent 0 
Account of the Inequality of the Times of Action 


The Author then Proceeds, to prove the Truth of the commen | 


Spi of the Forces in equal Bodies being | ptoportional to their 
W This he does 5 Three Mediums,.th > Firſt taken 
73 fas {43 1 
. + The Eig be 8 Diſſertations bad PL 2 . eats dot were 


Volu- 
the 


now all collected together, with che Addition of this Niath, "and pubited in one 
in n London, 1732. | 
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de Agiion of a fingle Spring upon the fame Body: The Second from 
5 wy Eerie Mr Mariotie; the Third from the joint Action 
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of ſeveral Springs upon two unequal Bodies. 


I. A ſingle Spring, fixed to a moveable horizontal Table, is made 
to communicate to the ſame Body, Degrees of Force unqueſtionably 


val, while the Degrees of Velocity communicated at the ſame time 
are alſo undoubtedly equal; therefore the Forces are proportional to 


the Velocities. wy, OE es and 
II. In Mr Marioites Experiments, the Impreſſions made upon equal 


Surfaces in the ſame Point of Time, are found to be in the Duplicate 
Ratio of the Velocities; but the Maſſes or Numbers of impinging 


Particles are in the ſimple Ratio of the Velocities; conſequently, the 


Mäaſſes and Velocities conjunctly being in the Duplicate Ratio, i. e. as 


the Impreſſions, muſt alſo be as the Forces which made them: Which 
is the old Opinion. n 


III. A complicated or bent Spring interpoſed between two unequal 
Bodies, acting upon each with an equal Preſſure, and during an equal 


Time, muſt communicate equal moving Forces to each; but their 


Velocities are by Experiment reciprocally proportional to their Maſſes; 


therefore their Maſſes, drawn into their reſpective Velocities, are alſo 
equal, as were their moving Forces; and by conſequence their moving 


Forces are as the Maſſes and Velocities conjunctly: Which is the 
generally received Opinion.  _ menen ; 


nin the Appendix, the Author anſwers ſome of the principal Argu- 
ments brought in favour of the contrary Side. . 
1. The firſt is drawn from the compound Motion of a Body along 
the Diagonal of a Rectangle, whoſe Sides repreſent the ſimple Motions. 


* 


Here it is ſaid, that the ſimple Forces are no- ways contrary to each 
other; that being united or added together in the compound Force, 
that compound Force will not be to both or either of the ſimple Forces, 


| 2s the Diagonal is to both or either of the Sides; but as the Square of 
the Diagonal to the Sum of the Squares of the Sides, or to the Square 


of either Side reſpectively. He anfwers, The ſimple Forces, while 
they act in their proper Directions, are not contrary to each other, 


Motion of the Body in the Direction of the Diagonal, Part of the one 


ads contrary to Part of the other, and deſtroys it; as is evident, if 
Y youreſolve each ſimple Force into two others, one acting along the 
o kat Poe other in a Direction perpendicular to it. And then it 
oa oblerved, that the Sum of the two former is equal to the Dia- 
Sonal (while the two latter deſtroy each other): Which is perfectly 


. 


agreeable to the old Opinion, but not at all to the new; for the de- 


| * of which this Argument is brought. . | 

| Sorts The ſecond Proof is taken from the equal Compreſſion of 4 equal 

keings, before the Force was conſumed, by, the ſame Body agen 4 
n e | with. 


either Wholly or in Part; but when conſidered as contributing to the 
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with double the Velocity; and labqurs at the.. Bott 
III. "The laſt" Argument is founded upon the learned and ingening 
Mr Poleni's Experiment, wherein equal Cavities are formed in ok 
Subſtances, by equal Bodies falling from Heights reciprocally pro 
tional to their Maſſes. This the Author ſets aſide, as init. 
fince the Times of forming theſe equal Cavities are unequal, and 5 
equal Cauſes may produce equal Effects in unequal Times. The learned 
Mr Poleni does, indeed, reply, and ſay, that the Formation of thefs 
Cavities ſeems to be inſtantaneous: But the ingenious: Author ſhew 
1 . and that from a Poſition allowed of by Poleni himſelf, in 
_ IS. REPIW. =: 9255 
Offervations 111. 1 Altho' it is now above 60 Years ſince Mr Richer firſt dif. 
wm h ww covered, that Pendulums of the fame Length, do not perform thei 
George Gra- Vibrations in equal Times in different Latitudes; and tho' ſeveral Ex- 
ham, F. RS. periments made ſince in different parts of the Earth concur to prove, 
that Pendulums ſwinging Seconds are in general ſhorter as we approach 


| lin Campbell, i different Latitudes, does not ſeem to have been determined with 
Es F. R. S. ſufficient Exactneſs, by the Obſeryations that have hitherto been com- 


concerning the municated to the Publick; as fr ir 1, 1 
"Geof a. 3 0 ick ; as may be gathered from Sic I. Meuron 


Chek , e, Principia“, where they are compared as well with each other, as with | 


der to deter- the Theory of that illuſtrious Author. It were therefore to be wiſhed, 
mine the Dif. that more of this kind of Experiments could be made with greater Ac 
erence be. curacy in proper Places, by ſuch Perſons as have ſufficient Skill and 


- Faveen the 


L of io- Opportunities to do it; that we might thereby be enabled to-judg: 


chronal Pen- with more Certainty, concerning the true Figure of the Earth, and the 
dblums in tboſe Nature of it's conſtituent Parts. 

Places. rg As an Inducement to ſuch as may have it in their Power to put the 

: I 9a" rig like again into Practice, I ſhall lay before the Society, an Account of 

. 4. Afr. a very curious Experiment of this Sort lately made in Jamaica, bf 

Prof. Savill. Colin Campbell, Eſq; He has furniſhed himſelf with an Apparatus 

N Sigh Inſtruments not unworthy the Obſervatory of a Prince; among which 

3 G. is a Clock whoſe Pendulum vibrates Seconds, made 1 Mr enge 

1534 Graham, who judging that an Opportunity was now offered of trying 

; with the utmoſt Exactneſs, what is the true Difference between the 

Lengths of Iſochronal Pendulums at London and Jamaica, readily em- 

braced it; and in framing the Parts of the Clock, carefully contrinei, 

that it's Pendulum might at pleaſure be reduced to the ſame Leng 

whenever there ſhould be occaſion to remove the Clock from one Plach 

and let it gp, in eher, ; 8 is 

This Clock being chiefly defigned for Aſtronomical Obſervatonh 

kad no ſtriking Part, and it's Pendulum was adjuſted to ſuchs Leng 

that, io Londen, is yibrated Seconds, of Siderial, and not of Scl P- 
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MECH ANICKS. 


When ir was finiſhed, Mr Graham fixed it up in a Room ſituated back- 
' ward from the Street, und on the North-fide of his Houſe, to prevent 
| it's being diſturbed by Coaches, or other Carriages that aſſed through 
the Street, and that it might be as little affected by the oflible. 
Having ſet it going, he compared it with the Tranſits of _ tar Lu- 
cida Aale over Ws Meridian, which paſſed . 
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> by the Clock. 


" Mamie it a penn, chat the Clock pack 12 // i 10 Apparent" Re- 
volutions of do Star. i 

In order to eſtimate how much. the Pendulum may be lengthened 
by greater Degrees of Heat, or how much ſlower the Clock would ge 
on that Account when removed into. a warmer Climate, a Thermo- 
meter was fixed by the Side of it; and between the Hours of 10 and. 
i in the Morning, and at Night, notice was taken at what Height 
wle spirits ſtood, and the eng e for each * Was as Nene F 


t Therm. 3 | „ PIT 
22 5 | | 8 - 
23 23:3: | 
.M - 27.3 | | 
. 1731. 25 =, Hence the mean Height forall theſe Depe was about 26 Þ 
= 26 4 Diviſions. 
I 1 „ 
. 8 | VV 
7 0 ' o „ 1 1 5 


The Clock- Weight that keeps the. Pendulum. i in Viotion is 13 * 
= 1 a is to be wound up once in a Month. The Weight of 
n itſelf is 17 15. and (during the Time that the Clock was 
— Per REP the Tra Nan of the Star) it vibrated each way from 
mated go cular 1 45! The Magnitude of the Vibrations was eſti- 
Kay of th means of a Braſs Arc, which was fixed juſt under the lower 

e Rod of the Pendulum and diyided into Degrees, &c. 


Auguſt 


240 


riment, by the Hands of Mr Foſeph Hprris, who was preſent at the 


Campbell, in order to aſſiſt him in his Deſign of. erecting an Obſerva- - 
tory for the Improvement of Aſtronomy, and the promoting other 


Clock, after it was fixed up in Jamaica, as Mr Graham had directed; 


and thoſe of the Afternoon, by the Letter P. 


* WP Vo 
9 ; 
: 


x - 
— — - 4 «/ 


« NE CANIN RS. 
- Auguſt 31, Mr Graham took off the Weight belonging to the C 
and hung on another of 616. 3 o, and with this Weight the Pengy 
lum vibrated only 19 15! on each Side; and the Clock went (111 
flower in 24 Hours, than when it's own Weight of 12 b. 10 oz, wy © 
mnt, +. ine ot eee ltirty 611 av (7! 
his Experiment ſhews, that a ſmall Difference in the Arcs de. 
ſcribed by the Pendulum, or a ſmall Alteration in the Weight that 
keeps it in Motion, will cauſe no great Difference in the Duration of 
the Vibrations; and therefore a little Alteration in the Tenacity ofthe 
Oil upon the Pivots, or in the Foulnefs of the Clock, will not cuf 
it to accelerate or retard it's Motion ſenſibly ; from whence we may 
conclude, that whatever Difference there ſhall appear to be, between 
the going of the Clock at London and in Jamaica, it muſt wholly 
proceed from the. lengthening of the Pendulum by Heat, and the D. 
minution of the Force of Gravity upon it. 


4 


o N * 


A particular written Account of the Obſervations and Experiments 
hitherto taken Notice of, was delivered to me by Mr Graham in $1, 
1731, about the ſame Time the Clock was put on Ship- board to be 
carried to Jamaica. He likewiſe ſent very full Directions to Mr Camp. 
bell, deſcribing in what manner the Clgck was to be fixed up, -and how 
the Pendulum might be reduced a 70 the. ſame, State as it was 
when in England; but no Intimation was given concerning the going 
of the Clock, that the Experiment might be made with all poſſible 
Care, and Caution, and without any Byaſs, or Prejudice, in Favour of 
any Hypotheſis, or former Obſervations  _ 

In July 1732, we received an Account of the Succeſs of the Expe- 


making of it in Famaica, whither he went the Year before with Mr 


Parts of Natural Knowledge in that Iſland : But his ill State of Healtt. 
obliging him to return into - England, he brought with him the Ori 
ginal Journal of the Obſervations of the Tranfits of two Stars (91%. 
Syrius & g Canis Majoris) over the Meridian, compared with the 


together with the Height of the Spirits of the forementioned Thermo- 
meter, upon the ſeveral Days of Obſer vation. | 
The chief of thoſe Obſervations are contained in the following Table, | 
the 1ſt Column whereof ſhews the Day of the Month; the 2d, 5 
Name of the Star, and the Time by the Clock of it's obſerved Ar 
over the Meridian; the 3d contains the Hour of the Da * 
Thermometer was obſerved, together with the Height of the 1 
thoſe Hours; the Morning Hours being denoted by the Letter » 
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The Tranſits of the Stars over the Meridian, were obſerved yin # 
a Teleſcope, fixed at Right Angles to an. Harizontal Axis, wy pon 


Ends lay exactly Eaſt and Weſt z by the turning of Which Axis th 


Line of Collimation of the Telefcope, was conſtantly directed in th 01 
Plain of the Meridian. This Inſtrument was daily adjuſted to a Mak. oy 
fixed in the Meridian: and in the Journal, between the 2d and zd of _ 
February, the following Remark was madlj e. w_ 
N. B. This Day was hotter than uſual, as. appears by . the Therm. * 
meter ; and the Tranfit Inſtrument had loft the Level a little, but after ur b th 
bad adjuſted it, it pointed exatily to our Meridian Mark, and ther = i 
we are dt d loſs for the Cauſe of this Differente in the Clckx. Days 
| ET = ; 8 Sf Me I | i EF: * 6 I $1 | Ve 2 portic 
From the foregoing Table it appears, that the Clock loſt 54! 21! al 1 
in 26 Revolutions of the Stars; that is, about 2! 5/4 in one Revoly T 5 
tion, the Difference from this Medium ſomewhat varying, upon ac- : 11 
count of a greater, or leſs Degree of Heat on different Das. Lade 
The Mean of all the obſerved Heights of the Thermometer from 8 
January 26th, to February 18th, was about 12 1 Diviſiops. Therefore, of the 
_ the Difference between the mean Heights-of the Thermometer, at theſe 
Jamaica and London, during the Intervals of the reſpectiye Obſer-- FO 
vations, Was 15 z Diviſions ; the Spirits ſtanding ſo much higher in 190 t 


Jamaica, becauſe of the greater Heat in that Iſland. _ bon 


| That we might be able to judge, how much the different Degrees his T; 
of Heat, correſponding to any Number of Diviſions upon this The-. Parts 
mometer, would cauſe the Clock to go flower, by lengthening it's . 1 
Pendulum, Mr Graham took Notice of the loweſt Point, to whici bat a 
the Spirits ſunk at London in the Winter, 1931 ; and the greatel: 'vity, 
Height to which they roſe in the following Summer; and comparing Sine « 
the Motion of the Spirits in this Thermometer, with the Alterations RF dulun 
in another made with Quickſilver, which he has for ſome Years mad! WW vity, 
uſe of; he concluded, that at London the Spirits in this Thermometet ns ſcrvat 
would ſtand (communibus Annis) about 60 Diviſions higher in Summer nn conds 
than in Winter. W q 
By ſeveral Years Experience, he has likewiſe found, that his Code WW ing fr 
(of the ſame fort with Mr Campbells) when expoſed, as uſual, to be Pendy 
different Degrees of Heat and Cold of our Climate, do not vary” pr gain 3 
their Motion above 25 or 30 Seconds in a Daf., WF vi 
From theſe Obſervations and Experiments therefore we May pd _ cz: 
ſonably -. conclude, that ſufficient Allowance will be made for 1 deR 
Lengthening of the Pendulum by Heat, if we ſuppoſe the Ap 1 which 
upon that Account, to go one Second in a Day flower, . do the 
Spirits of this Thermometer ſtand two Diviſions higher, and in the 1am bo Sq 
Proportion for other Heights. VV 8 the 
Admitting then, that the mean Height of the Thermometer, " ol 2, 


| IT | NR } at at 
the Clock was compared with the Stars at Jamaica, exceeded th = 


but at preſent ſuppoſe, with Sir J. Newton, that the Increaſe 15 ra- 
vi, as we recede from the Æquator, is nearly as the Square of the 
bine of the Latitude; and that the Difference in the Length of Pen- 
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51”2, and 189, the Latitudes of London and Black- River being to 
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W 71/1: between 15 and 20 Diviſions if we allow 8, or 9. Seconds, 

3M ference wholly owing 
to the Difference of the Force of . Gravity in the two Places. e 

Upon comparing the Obſcrvations, it appears, that in one apparent 


upon that Account, che remaining Difference muſt be 


Revolution of the Stars, the Clock went 2/ 6// 3 flower in Jamaica, 
than at London; deducting therefore 87! 7, on account of the greater 


Heat in Jamaica, there remains 'a Difference of 1! 58/', which muſt 
neceſſarily ariſe from the Diminution of Gravity, in the Place neareſt - 
the Equator. | wt 4 


1 have allowed the Clock to have loſt ſomewhat more, on account 
of the Difference of Heat, than the mean Heights of the Thermometer 
may ſeem to require, upon a Suppoſition, that the total Heat of the 


Dy, compared with the Cold of the Nights, bears a greater Pro- 


portion in Jamaica, than London; but if that Suppoſition be not ad- 


mitted, then the Clock in Jamaica, muſt have gone rather more than 


1158 /! in a Day flower than in England. ; 


Mr Campbells Obſervations were made at Black-River, in 189 North 
Latitude, Now if we ſuppoſe, with Sir J. Newton, that the Dif- 


ference in the going of the Clock, is owing to the greater Elevation 
of the Parts of the Earth towards the Equator, It will follow from 
theſe Obſervations, and what is delivered by him in Lib. III. Prop. 


20. of his Principia, that the Æquatorial Diameter is to the Polar, as 


190 to 189 3 the Difference between them being 413 Miles; which 
is ſomewhat greater than what Sir J. Newton had computed from 


his Theory, upon the Suppoſition of an uniform Denſity in all the 


Pars of the. Rath; f n 
1 ſhall not enter into the [Diſpute about the Figure of the 


oe" 
* x 


kf 
4 1 


dulums, is proportional to the Augmentation, or Diminution of Gra- 
vity. Upon theſe. Suppoſitions, I collect from the forementioned Ob- 
ſervations, that, if the Length of a ſimple Pendulum (that ſwings Se- 
conds at London) be 39.126 Eugliſi Inches, the Length of one at the 
Equator, would be 39. O0, and at the Poles 39.206. And (abſtract- 
ing from the Alteration on account of different Degrees of Heat) a 
Pendulum- Clock that would true Time under the Equator, will 


gain 3} 48'iina Day at the 


which it would gain in any other Latitude, would be to 31 48/4 
8 as the Square of the Sine of that Latitude is to the Square of 
the Radius: From whence it follows; that the Number of Seconds 
which a Clock will loſe in a Day, upon it's Removal to a Place nearer - 


to the Equator, will be to 2! 48'/ nearly, as the Difference between 


the Squares of the Sines of the Latitudes of the two Places to the Square 


of the Radius. Thus the Difference of the Squares of the Sines of 


T 1 2 
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Poles ; but the number of Seconds 
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- the Square of the Radius, as 118 to 2284, the Clock will go 1! 5811 
in a Day flower at Black- River than at London, as Was found by Ob. 
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ſervation. © © N ee e,, 

It may be hoped, that Mr Campbell's Succeſs in this Experiment 
and the little Trouble there is in making it, will induce thoſe Gentle. 
men who may hereafter carry Pendulum-Clocks into diſtant Countris, 
to attempt a Repetition of it after his manner; that is, by keeping ar 


_ reſtoring the Pendulums of their Clocks to the ſame Length in the 
different Places, and carefully comparing them with the Heavens, nd 


at, the ſame Time taking notice of the different Degrees of Heat, by 
means of a Thermometer. From a Variety of ſuch Experiments, we 
ſhould be enabled to determine how far Sir J. Newton's Theory is con. 
formable to Truth, with much greater Certainty than from thoſe Trial 
which are made by actually meaſuring the Lengths of ſimple Pendulum; 
becauſe a Difference of 5+ Part of an Inch, in the Length of a Pen. 


dulum, correſponds to 117! in a Day; and it being eaſy to obſere 
how much a Clock gains, or loſes in a Day, even to a fingle Second; 


it is certain, that by means of a Clock, compared in the manner abore- 
mentioned, we may diſtinguiſh a Difference (in the Lengths of Iſo- 
chronal Pendulums) of s Part of an Inch, or leſs; whereas it wil 


be ſcarce poſſible to meaſure their true Lengths, without being liable 


to a greater Error than that. Beſides, by taking Notice how much 3 
Clock gains, or loſes, upon the falling or riſing of a Thermometer, 
we can better allow for the different Degrees of Heat in this, than in 
the other Method of making the Experiment, by actual Meaſurement; 
ſince it may not be eaſy to determine how much the Meaſure itſl 


which we make uſe of, will be lengthened by different Degrees of Heat 


For theſe Reaſons, I eſteem Mr Campbelbs Experiment to be the molt 
accurate of all that have hitherto been made, and propereſt to determine 
the Difference of the Gravity of Bodies in different Latitudes; and 
therefore I ſhall ſubjoin a Table, which I computed from it, containing 


the Difference of the Length of a ſimple Pendulum, ſwinging Seconds | 


at the Aquator, and at every 5th Degree of Latitude, together with 
the Number of Seconds that a Clock would gain in a" Day, in thoſe 
ſeveral Latitudes, ſuppoſing it went true, when under the Aquatol; 
by means of which any one may readily compare other the like 
ſervations with his; and thereby diſcover whether. the Alteration 
Gravity in all Places be uniform, and agreeable to the Rule 
by Sir J. Newton or not. nr Jaan Ron 


laid don 


— - 


= 


* 
— by 4 — n x TAs . n n ks 2 n * 8 p p 
| = = 9 - ILL A 4 3 + 6 — E EY > << SFO W — 2 £ 
=_ - = > EI = £ : 13 " 2 >. =] or: oO, 5 # g 3 VETS * Ts HR Ee — EO n n A 7 O we: AY Mg el ns __ 2 3 SE Bs x *E 8 7 
=2k» 192 COR = Os n * WS 2 „ a A TR ̃ͤ ⁵ XU... ðᷣ ͤ ß ̃ͤ᷑ ̃⁵ ß ̃ ̃ ̃̃ ß ̃7 . ĩèÜ -! ðx p , . p . . . . IOS IIIN Te SES 0 „ = TRY LI Bets 8 = r 2 — 
g =P B 4 = 8 \ DIS = ws 1% I ro r Y tne Ld NE LICE. e n . ak n oF = lk, 6] * c r Ear + FIST 44 F 6 EF 1 . DE RIS TY 8 _— 1 007 SA : 2 x = IRS 3 r = — l 
9 n : 2777 Eo le GE Ee Oe EEE NE RE EC RC .. ee ER Ee A ⅛ð«ð?n A LO = n - 
kate, DW POT TRE ”= TI Ma e WEN YT IN oe R 3 8 SED ITY» 2 1 « * * had VEL EIS 1 D 2 E n LEN tn a 4 > IPRS x YO US JOE BETS POTEN: 0 Ir ASD CER o Fg N = oe X i * FIG, Ws —_ = \ 
; Sig of CO ES oe ET ELNECA r WP F GR r n - 7 N 3 l x 1 2 9 8 74 3 * - N re f p PRA ws r * N e r WA ooo, = > OE ICIS OS WERE cf Sn ig EIN 
5 3 FI _—_ * n Crs ed, fs HALTS * F x: e 5 3 - \ 5 4 - l de 9 DIES £ ”y N © * * AN | SN. 7 © 47% 4 7 3 9 * r E * * = = oy 
. = bee 7 FE od WY 0 REED EET Dx KAT APR. e 3 . "2% * 2 + 4 2 . 7 6 9 * = J 4 2 « p DOE * a on ACA Wo 2 7 * = 2 
= 8 - 3 ao r Sed Yrs „er EE EPI EA NATE ie Oe LI 3B EE on ed te better dl EI JS, - . : . NN 5 þ * h NT EE CITY 1 65 r 
y 5, 5 0 W YE gp TS LoL FOE LETT En => A r 2 COT 4 ene n 8 N = : I > mY 
8 ; > INE EINE ME x ws I I , COS —— 
- N 4 - 23 3 Lara PSALM 


9 1 8 by 
* 


8 Ne | im Y a 1 a. 


—— 


JJJJJJ%ͥͥͥͤͤ ., , ' a3 
neee „ -| The Difference | :; | 
The 7 th Seconds The | of the Length | Seconds. 

| | of the Pendu- | gained { Lati- of the Pendu- Jet 
tade of lum in Parts of |bya ' |. tude of | lum in Parts of by a 
the an Engliſh Clock in [the fan Exg//þ Clack in 
place. Inch. N one Day. 1 Place. Inch. e n Day. 
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Deg. | loch. Seconds. Deg. Inch. Seconds. 
5 | ©. 0016 . 1-0 1-0; eee 
10 | -- 0, 0062 11 6. 9 17 55 80. 1286 1153. 2 
15 | 0.0138 | 15. 3 60 O. 1549 171. 2 

20 | 0.0246 26. 7 658 [o. 1696 187. 5 | 

25 | -0. 0369 | 40.8] | 70 | ©. 1824 201. 6 
I 

I 
3 
I 


30 | 0.0516 | 57.1] | 75 O. 1927 |213.0 "., = 
35 o. 0679 | 75. | 8 | ©. 2003 221. 4 1 4 
40 cn nee 06:2050; 71220 5: - + 8 
45 | 0. 1033 14. 1| 90 | 0. 2065 J228, 3 Bil 
2. The preceding Article brought to my Mind ſome Experiments Experiments atk 
I made ſome Years ago, that may be of Uſe in Obſervations of this re a - 1 1 
Nature. 1 ie . RIES pendulums. 1 
The firſt that I ſhall take notice of, ſhall be ſome Experiments I 5 he lae 
made in the Year 1704, with excellent Inſtruments, concerning the W. Derham, i 
Vibrations of Pendulums in Facuo . The Sum of which is, That the P. D. „ 
Vibrations in Vacuo were larger than in the open Air, or Receiver pf nds a = 
3 on of | 
unexhauſted : Alſo that the Enlargement or Diminution of the Vibra- Windſor. _ 
tions, was conſtantly in Proportion to the Quantity of Air, or Ra- No. 440.p. Wil 
= rity, or Denſity, thereof, which was left in the Receiver of the Air- 201. Jan. 
Pump. And as the Vibrations were larger or ſhorter, ſo the Times Se. 1736. 
= were augmented,” or, diminiſhed accordingly z viz. 2// in an Hour 
flower, when the Vibrations were largeſt, and leſs and leſs, as the Air 1 
was re-admitted, and the Vibrations ſhortened, V an * 
But notwithſtanding the Times were ſlower, as the Vibrations were WW 
larger, yet I had Reaſon to conclude, that the Pendulum really moved Wi 
= quicker in Vacuo, than in the Air, becauſe the ſame Difference, or En- 
= largement of the Vibrations (as two Tenths of an Inch on a Side) would 
= cul the Movement, inſtead of 2!! in an Hour to go .6 or  7!! flower. 
n the ſame Time; as I found by nice Experiments. _ . 
= The next Experiments I ſhall mention, I made at ſeveral Times, in F 
705, 1706, and 1712, by the Help of a good Month Piece that ſwings 
Seconds, 5 The Weight that then drove it, was about 12 or 13 B, and 
it kept Time exactly by the Sun's mean Motion: But by hanging on ff 
b ib more, the Vibrations were enlarged ; yet the Clock gained but 1 
3 fr 14“ in a Day. e ee e e eee _ 
And as the Increaſe or Diminution of the Power that drives the 
lock, doth accelerate or retard it's Motion; ſo, no doubt, doth 
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An Account of 
the Influence 
which two 
Pendulum- 
Clocks avere 
obſerved to 
have upon each 
other, by Myr 
John Ellicott, 
F. R. S. No. 
453. p. 126. 


April Sc. 


1739. 


Experiments with round Rods of about t of an Inch Diameter, and yith 


Salt and Snow, which ſhortened them =; Parts of an Inch. 


which lengthened them 288 Parts of an Inch more 


of Pendulum-Clocks going flower under the Æ quator than in the Latitude 


ſwing Wheel would ſcape free of the Pallets ; that is, befor h 


placed Sideways to one another, ſo near that when the 


— ” — * — 


ae 
Cleanneſs or Foulneſs affect it, and ſo doth Heat and Cold; for all ha 
the fame Effect upon the Pallets and Pendulumn. 


The laſt Experiments I ſhall mention, I made in 1716 and 1715, 


to try what Effects Heat and Cold had upon Iron Rods of the fans 
Length, or as near as I could to thoſe that ſwing Seconds. I made my 


of 


ſquare Rods, of about 4 of an Inch Square. The Effects on both which 
were therme, De TY FT On 7 
At firſt I took the exact Length of the Rods, in their natural Temper 
Then I heated them as well as I could in a Smith's Fire, from End 6 
End nearly to a Flaming Heat; by which means, they were lengthened 
+ of an Inch. Then I quenched them in cold Water; which made 
them — of an Inch ſhorter than in their natural State. _ 
Then I warmed them to (as near as I could gueſs) the Temper of my 
Body; by which means they were about 4; of an Inch longer than in 
their natural Thinper,” © 7} 4. 6237 ; 4 74 
Afterwards I cooled them in a ſtrong frigorifick Mixture of common 


4 


Afterwards I meaſured thefe Rods, when heated in an bot Sun, 
than their natural 
All theſe Experiments feern to concur in reſolving the Phenomenon 
from it: But yet J confeſs, that I have too good an Opinion of ir WR 
I. Newton's Notion of the Sphzroidal Figure of the Earth, to part 3 
with it; and therefore I leave it to the Confideration of others, bor nn 
far the Figure of the Earth, and how far Heat and Cold,'and-theRarty 
and Denſity of the Air, are concerned in that Phenomenon. 
IV. 1. The two Clocks upon which the following Obſervations were op 
made, being deſigned for Regulators, particular Care was taken w ny z * 
have every Part made with all poſſible Exactneſs: The two P — 1 No 10 
were hung in a manner different from what is uſual z and ſo diſpo „2 Ex " 
that the Wheels might act upon them with more Advantage. 1 . KHz 
Trial they were found not only to move with greater Freedom | le 1 walks. 
common, but an heavier Pendulum was kept in Motion by a _ and hs 
Weight. They were in every reſpect made as near alike as Po - WS tin: 6 
The Ball of each of the Pendulums weighed above 23 W; and AY _ —_ 
to be moved about 19 5! from the Perpendicular, before the | wg ke . 
e the Clocks 
would be ſet a-going. The Weight to each was 3 Tb, which ren 
cauſe either of the Pendulums in their Vibrations to deſcribe an 4 
of 23%. The two Clocks were each in Caſes, e eee 85 
| then o 
at Reſt, they were little more than about 2 Feet aſunder. ns 7 * 
Phenomena obſerved in them were theſe: In leſs than 2 Hours Jto ſtop; of the c 
were ſet a- going, one of them (which I call N*, 1.) Was foun 7 


* "vv 4 
— of g 
. * - , 


{ 4 


| and when ſet a- going again, (as it was ſeveral times) would never con- 
tinue going two Hours together. As it had always kept going with 
great Freedom, before the other Clock (which I call Ne 2.) was placed 
near it, this led me to conceive it's ſtopping muſt be owing to ſome 
Influence the Motion of one of the Pendulums had upon the other; and 
upon watching them more narrowly, I found the Motion of No 2. to 
increaſe as Nꝰ 1. diminiſned; and at the time N f. ſtopped, Ne 2. 
deſcribed an Arch of 5%, that is nearly 2% more than it would have 
done, if the other had not been near it, and more than it did move in a 
ſhort time after the other Pendulum came to be at Reſt: This made me 
imagine chat they had a mutual Influence upon each other. Upon this 
I ſtopped the Pendulum of Ne 2. leaving it quite at Reſt, and ſet 
No 1. a- going, the Pendulum deſcribing as large an Arch as the Caſe 


245 


74 


would permit, viz. about 3. In about 20 Minutes after, I went to 


obſetve whether there was any Motion communicated to the Pendulum 
No z. when, to my great Surprize, 1 found the Clock going, and the Pen. 
dulum to deſcribe an Arch of 39, whereas at the ſame time Nꝰ 1. did 
not move 45. In about half an Hour after, Ne 1. ſtopped, and the 
Motion of N 2. was increaſed to very near g. I then ſtopped N 2. 
a ſecond time, and ſet Ne x; a-going, as before; and ſtanding to 
obſerve them, I preſently found the Pendulum of Ne 2. to begin to 
move, and the Motion to increaſe gradually, till in 17/40 // it deſcribed 
an Arch of 20 10l, at which time the Wheel diſcharging itſelf of the 
Pallets, the Clock went. The Arches of the Vibrations continued to 
32 till (as in the former Experiment) the Pendulum moved 52 ; 
the Motion of the Pendulum Ne 1. gradually decreaſing all the while, 

on ny we, 5 1 71 ny 82 pos: _— it ſtopped. 
then left the Pendulum of Ne 1. at Reſt, and ſet N* 2. a-going, 
8 it deſcribe an Arch of 5; it continued to vibrate leſs — 1 7 
h It In but about 3? ; in which Arch it continued to move all 
e. obſerved it, which was ſeveral Hours. The Pendulum of 
= = wg little affected by the Motion of N9 2. I tried theſe 
x wenge, ene times over, without finding any remarkable 
walking Sent ink 8 1 und the: from any Motion (as Peoples 
1 Ne found the Experiments to ſucceed the better ; 
time ſtopped in 36 „ dne, 8 160 20% and Ne 1, at that 
in e Na took Notice, that the two Clocks were —Furiher Ob. 
Re rat IO py that the Backs of them reſted againſt the ſame ue ans 
ee endulums, when at Reſt, were about 2 Feet aſunder, ac 
Frey — | 5 ae, ib each, and were made to move with ſuch Free- 7% 93 
deferibe an Ge - of 3 ib would cauſe either of the Pendulums to : 
—— Nn. three Degrees. The moſt remarkable Particulars 
which (for yy OO theſe: If the Pendulum of one of the Clocks, 
of the other 11 on lake) I called Ne 2. was left at Reſt, and that 

zich I called No 1. was ſet a- going, this would, in about 
„ VVV 16 Minutes, 


” 


. 
-, 
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Wheel from the Pallets, ſo that the Clock: ſto 
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16 Minutes, communicate ſo great a Quantity: of Motion to Ne 2 1 
would make it's Pendulum deſcribe an Arch of above two Degree, 


and would ſet the Work a- going: That the Motion of the Pendulum of 
N? 1. conſtantly decreaſed as that of Ne 2. increaſed, and after about 

Minutes it did not deſeribe an Arch ſufficient to free the Teeth of the 
ped. At the ſame time 
the Pendulum of N? 2. deſcribed an Arch of five Degrees, Which wu 


two Degrees more than it would have done, had it not been affected by 


the Motion of No 1. Upon leaving the Pendulum of Ne x, at Ref, 


and ſetting N 2. a- going, the Pendulum of Ne . was found tobe 
but little affected, and never moved ſufficiently to ſet the Work a- gig 


Theſe ſeemingly different Effects, which the two Clocks had upon ac 
other, I ſhall now endeavour to account fee 
The Manner in which the Motion is communicated to the Pendulum 


at Reſt, I conceive to be thus: As the Pendulums are very heavy, wha - 
either of them is ſet a going, it occaſions by it's Vibrations a very ſmall - 
Motion, not only in the Caſe the Clock is fixed in, but, in a greater 


or leſſer Degree, in every thing it touches; and this Motion is com- 
municated to the other Clock, by means of the Rail, againſt which both 
the Caſes bear. The Motion thus communicated, which is too {mal 
to be diſcovered but by means of ſome ſuch- like Experiments as thele 
will, I doubt not, be judged by many, inſufficient to make ſo heayya 
Pendulum deſcribe an Arch of 25, or large enough to ſet the Works 
going; and indeed it would be ſo, but for the very great Freedom with 
' which the Pendulum is made to move, ariſing from the Manner in whit 
it is hung. This appears from the very ſmall Weight required to keep 
it going, which, when the Clock was firſt put together, was little more 
than one . And if the Weight was taken off, and the Pendulum 


made to ſwing two Degrees, it would make 1200 Vibrations before 1t 
decreaſed half a Degree, ſo that it would not loſe the — part ola | 


Inch in each Vibration, Indeed if the Weight was hung on, the 
Friction would be increaſed, and the ꝓendulum would not move qui 
ſo freely; but even in that Caſe it was found to loſe: but little more than 
the > part of an Inch, or about three Seconds of a Degree, in ont 
Vibration; and therefore if the Motion communicated to it from 
other, will make it deſcribe an Arch exceeding 3/, the Vibrations 
continually increaſe till the Work is ſet a: going. And that the Motion 
is communicated in the manner above ſuppoſed, is confirmed by 
following Experiments : z 2G RT 
A Prop was ſet againſt the Back of the Caſe of Ne . to prerent it be 
ing againſt the Rail; and Ne 1. was ſet a- going; then obſerving u. 


* 


. 4 l . 
ſeveral Hours, I could not perceive the leaſt Motion communicated? fl 


I then ſet both the Clocks a-going, and they continued going ſve! 


Days; but I could not find they had any Influence upon each 3 Io 


* 


toms of both the Caſes, to prevent their bearing againſt the Rail 


* 


ſtead of the Prop againſt the Back of the Caſe, I put Wedges un z endl 
a Piece 
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piece of Wood between them, juſt tight enough to ſupport it's own 
Weicht. Then ſetting No 1. a- going, I found the Influence fo much 
Ws ;:crcaſed, that N* 2. was ſet a· going in leſs than fix Minutes, and Ne 1. 
4 in about ſix Minutes after. In order to try what Difference 
ariſe, if the Clocks were fixed on a more ſolid Floor, I placed 


them (exactly in the ſame manner as in the laſt Experiment) upon the 


3 Stone Pavement under the Piazza's of the Royal Exchange, and ſtuck 
me Piece of Wood between them, as before; and ſetting No 1. a- going, 
me only Difference I could perceive, was, that it was 15 Minutes be- 
pre N 2. was ſet a-going, and No 1. continued going near half an 
nour before it ſtopped. From theſe Experiments I think it plainly 

W appears, that the Pendulum which 1s put in Motion, as it moves towards 
cither ſide of the Caſe, makes the Preſſure upon the Feet of the Caſe 
= to bc unequal, and, by it's Weight, occaſions a ſmall Bearing or Motion 


in the Caſe on that Side towards which the Pendulum is moving ; and 
which, by the Interpoſition of any ſolid Body, will be communicated 


to the other Clock, whoſe Pendulum was left at Reſt. The only Ob- 
jection to this, I conceive, is the different Effects which the two Pen- 


dulums ſeemed to have upon each other. But this J hope to explain to 
Satisfaction. 1 e 
For, notwithſtanding theſe different Effects, I ſoon found, by 
ſeveral Experiments, that the two Clocks mutually affected each other, 


and in the ſame Manner, though not with equal Force; and' that the 
Varieties obſerved in their Actions upon each other, aroſe from the un- 


equal Lengths of their Pendulums only. ; 


For, upon moving one of the Clocks to another Part of the Room, 


and ſetting them both a- going, I found that N 2. gained of No x, 


1 about one Minute 36 Seconds in 24 Hours. Then fixing both againſt 
e Rail, as at firſt, I ſet them a- going, and made the Pendulums to 
vibrate about four Degrees; but I ſoon obſerved that of No . to increaſe 


and that of No 2. to decreaſe; and in a ſhort time it did not deſcribe 
an Arch large enough to keep the Wheels in Motion. In a little time 


after it began to increaſe again, and in a few Minutes it deſcribed an 
Arch of two Degrees, and the Clock went. It's Vibrations continued 
to increaſe for a conſiderable Time, but it never vibrated four Degrees, 


as when firſt ſet a- going. Whilſt the Vibrations of Ne 2. increaſed, 


1 4 of Ne 1. decreaſed, till the Clock ſtopped, and the Pendulum 
I d not deſcribe an Arch of more than one Degree 30 Minutes, It then 


began to increaſe again, and Nꝰ 2. decreaſed, and ſtopped a ſecond 


ume, but was ſet a-going again, as before. After this N® 1, ſtopped 


a ſecond time, and: the Vibrations continued to decreaſe till the Penda- 


am was almoſt at Reſt. It afterwards increaſed a ſmall matter, but 


not {uf 


h clently to ſet. the Work a-going. But Ne 2.. continued going 


ins P endulum deſcribing an Arch of about three Degree. 
Finding them to act thus mutually. and alternately. upon each other, 
78 em both a-going a ſecond time, and made the Pendulums 
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Action it was reaſonable to expect it would. This diſcovers the Reaſon 
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deſcrihe as lige Arches un tg Cie wool? permit Mut d 
periment, as in the former, I ſometimes found the one, ws uy Si 


times the contrary Pendulum to make the largeſt Vibrations, But x 
they had ſo large a | | 
them loſt ſo much during the Period it was acted upon by the other, 3 
to have it's Work ſtopped, but both continued going for ſeveral Dy 


without varying one Second from each other; though when at a Diſtanez 


as was before obſerved, they varied one Minute 36 Seconds in 24 Hom, 
Whilſt they continued thus going together, I compared them with 
third Clock, and found that N® 1. gent 1/ 17/! faſter, and No, 


19“ ſlower, than they did when placed at a Diſtance, fo as to haven WARN 


Influence upon each other... ic TE 
Upon altering the Lengths of the Pendulums, I found the Pero 


in which their Motions increaſed and decreaſed, by their mutual Adin 


upon each other, was changed; and would be prolonged as the Pen. 


dulums came nearer to an Equality, which from the Nature of th 


why the Pendulum of Ne 2. when left at Reſt, would be ſet a-going 
by the Motion of Ne 1. whereas if Ne x, was left at Reſt, it would 


not be ſet a-going again by the Motion of Ne 2. 


For I found by ſeveral Experiments, that the ſame Pendulum, when 
kept in Motion by a Weight, would go faſter, than when it only mort 


by it's own Gravity. On this Principle, which may eaſily be account 
ed for, it follows, that during the Time in which the ſhorteſt Pendulum, 


Ne 2, was only acted upon by Nꝰ r. it would move ſlower, and the 
Times of it's Vibrations approach nearer to an Equality with thoſe df 
N* 1. than after it came to be kept in Motion by the Weight; and by 


this means the Time which No 1. would continue to act upon it, woull 


be prolonged, and be more than was required to make the Pendulun 


deſcribe an Arch ſufficient to ſet the Work a-going. But on the contrary, 


while the Pendulum of No 1. which was the longeſt, was only ade Wl 
upon by Ne 2, as it would move flower, the Difference of the Tims i 


of the Vibrations would be increaſed z and conſequently the Time which 
No 2, would continue to act upon it, would for this Cauſe be ſhortened, 
ſo that before the Pendulum of Ne 1. would deſcribe an Arch ſufficient 


to ſet the Work a- going, the Period of it's being acted upon would be 


ended, and it would begin to act upon N 2. at which time it's Vibe. 
tions would immediately decreaſe, and continue to do ſo till it came 


to be almoſt at Reſt. And thus it would continue ſometimes to wo 


Some Cunfdrra- 


4 ion, woe 1 Ber 


Pendulums are 
difturbed by 

any centrifugal 
F. orce 3 by J 0. 


more, and at other times leſs, but never ſufficiently to ſet the C 


. he Method uſed in diſcovering the centrifugal Force has always 


been, to compare Obſervations made in Countries lying ata vaſt Di J 
from each other. But 1 have begun to think, whether the ſame 


might not be obtained, tho' there was no Diſtance of Country 255 
the Obſervations made, But in order to explain my Thoughts ir "i, | 


Quantity of Motion given them at firſt, neither q 
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EH [ to diſcover how much A Pendulum ought to be ſhortened, which is 
E 24 chat all the Lines ſeem to be in the fame Plane, I have endeavoured to Fig. 93. 


2 | Sphere, which will help the Imagination better, and at the ſame Time 


5 ve the Sides of the Triangle K D H anfeer do the ſame Powers : namely, 


4  MECHANICKS or: 
5 eaGly, 1 ſhall begin with mentioning what the learned Zuygens has laid annes Marchio 
Jon, in his Dilſertatian on the Cauſe of Gravity, when he endeavoured "4 No. 


. n | 68. p..299. 
arried from France to the Equator, But as his Figure is ſo conſtrufted, Jan. 1742-3. 


form a new Scheme to repreſent ſcenographically a Part of an armillary 


be more convenient for the. Addition of thoſe Parts, which ſerve to 


explain what I propoſe. & 3 „ 

The Circle PA QE (ſays Huygens) repreſents the Earth, cut by a Plane . mm 
paſſing thro? each Pole P Q (therffore this Circle will be a Meridian). T he 5 id 
Centre is C: the Equino#tial Circle EF AG: The Parallel of Paris DN ©: in 
Paris D: K H repreſents a Rope ſuſtaining a leaden Weight H: which = 


recedes from the Perpendicular K D C, becauſe it is thrown back by the SETS il 
circular Motion, according io the Line D M, which I ſuppoſe to paſs thro = 


the Weight H. Now DM is a Tangent to the Circle DN O, the Ui 
Parallel of Paris, in the Point D. ; | Rb THETA il 
Now if we would know what ſhould be the Situation of the Thread K H, jd 
= and how much leſs the Lead H ſhould gravitate, than if it bung perpend:- 1 
_ crly according ts K D, we muſt conſider the Point H, as if drawn by | Il g 
reads HC, HM, HK; F which H C draws loward the Centre of 77 WW 
the Earth with the whole Weight which the Plummet would have, if the _ 
Earth ſtood ſtill: HM draws according to it's proper Direction, with the == 
(centrifugal Force given by the Motion of the Earth, in the Circle D NO: i 
and H K is drawn, or draws, with that Force which is ſought. Therefore = 


F CH be produced, and K L drawn parallel io D M, it is known that —_— 
the 3 Sides of the Triangle HL K are proportional to the Powers which | | 9 | 
rau the Point H; and. that the Side LH anfwers that which draws | | | 
iy HC; the Side K L to that which draws by HM; and the Side H K | 
o that which draws or ſuſtains the Plummet by the Thread K H. But the | 
Triangle K DH is imagined to have it's Sides equal to the Sides of the | 
Triangle HE K; becauſe CH L is as it were parallel to C D K. There- 


lle Earth ſtood immoveable ; D H to the Power which the daily Motion 
producing the centrifugal Force by the Tangent D M) gives it; and 2] 
NH the Gravity ſought, But I conſider the Power of the centrifugal . 
Force, namely that which anſwers to the Tangent DH. 

Thus far J have laid down from Huygens's Method what greatly relat- 

ed to my Purpoſe z but ſo far only as ig neceſſary to confider the Plummer 3 
H, as arawn by the 3 Threads H C, HM, H K; when the .Plum- : 
met II is held immoveable by theſe 3 Threads, or by theſe 3 Powers. 


be Side K D to the abſolute Gravity of the Weight H, which it would have, 7 fi 


_ if it muſt be moved; that is, if the Pendulum oſcillates; I ſuſpett 

F at new Conſiderations muſt be had of that Motion of Oſcillation : There- 

'ore 1 ſhall make a ſtep towards them, and now treat of the Parts, which 

mult be added to the Figure. Min N 
1 K K 2 e 
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ſcribed from the ſame Centre in this Plane. 
thoſe 2 Arches B T V, RIS interſect each other in right Ange 


— 


But before I ſpeak of theſe, I ſhall obſerve, that I have made uſe ofz 
Figure accurately formed of ſolid Parts of a thicker iron Wire, I g,j 


alſo obſerye (conſidering the Hypotheſis of the Earth's being moved) that 
one and the ſame Arch is not perfectly deſcribed in the fame Plan 
one Oſcillation of the Pendulum, from it's Centre; and at the ſame time 
as the differences thence ariſing do not diſturb my Purpoſe, that I my 
ſafely neglect them, 725 e e ee e, . 


With regard to my Figure, I deſire it may be perfectly underſtood, 


that thro' the Point H a Plane is drawn parallel to the Meridian 
P AQE, and that in this Plane an Arch is marked B T V; which, 


when the Pendulum K H oſcillates in ſuch a manner, that the Centre of 


the Plummet H never departs from that Plane, would be deſcribed by 


the ſame Centre in the ſame Plane, Let this Arch B T V becalled the 


firſt Arch. | 9194 40). 

Then imagine another Plane to be extended thro the Tangent D M 
and the Radius D C, and the Arch R I S to be delineated on this Plane, 
which, when the Pendulum K H oſcillates in ſuch a manner, that the 
Centre of the Plummet H never departs from this Plane, would be de- 
Now 1t is manifeſt, that 


at H. e 5 
Theſe things being thus laid down, two Caſes worthy of particular 
Attention occur; or 2 Directions of oſcillating Pendulums are chiefly to 
be conſidered : one by the firſt Arch B T V, the other by the {- 
cond RIS. 1 : For 535 

As to the firſt; when the Pendulum oſcillating by the firſt Arch 
BTV, is moved in a Plane which is always equidiſtant, by the Space 
of the Length of the Line D H, or is always ſo much diſtant as the 
value of the whole centrifugal Force by the Tangent D H; it ſeemsto 
be clear in this caſe, that the Power of the centrifugal Force by DH, 


the Power of the Gravity by H C, and the Power of the Thread by 


H K, notwithftanding the Oſcillation of the Pendulum, are always 
tempered together by the ſame Proportion, which Huygens has explain. 
een alſo to keep the Pendulum immoveable, as I mention 
efore. 1 1 „ 
As to the other; in which the Pendulum is moved by the ſecond 
Arch RIS in the ſame Plane, in which the Line of Direction of © 
centrifugal Force is DM. In this Caſe that Force does not ſeem to aft, 


ſo as to endeavour to draw the Centre of the Plummet H from t 


it's Plane; but whilſt the Pendulum tends from R to 8, this Force ſeems 
alſo (as it acts in the ſame Plane by it's Direction from D to M) to conch 
in increaſing the Motion of the Pendulum. But, on the contrary, whl 
the Pendulum retires from S to R, that Force ſeems, by 1t's Direction 
from D to M, to retard the Motion of the Pendulum. 3 
Therefore the proper Motion of the Pendulum, or that which v0! 
be referred to one central Gravity acting according to D O in the Caſe 


e, in 
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Caſe of the Excurſion by the Arch B DN is varied 'by the Seſerifigal 
Force, becauſe it is affected by the Motion arifing thro' D H, from 
that centrifugal Force, with which Motion it muſt neceſſarily be com- 
pounded. But in the ſecond Caſe of the Excurſion by the Arch RIS, 
ic is varied, becauſe in one entire Excurfion toward 8, it is accelerated 
by the ſame Force, directed from D to H; but it is retarded alſo by 
the ſame Force in the contrary return towards the oppoſite Side R. 

Therefore as it ſeems conſonant both to Reaſon and Calculation, that 
the Variation made in the Arch BT V is not equalled by that made- 
in the Arch RIS; it alſo becomes probable, that there muſt be ſome 
Jifference between thoſe 2 Cafes, namely, between the Motions of an 
oſcillating Pendulum according to the ſecond Arch R FS, and thoſe 
according to the firſt Arch BT V. 

Theſe few things being now propoſed, 1 kaive ſufficiently ſhewn what 
I think I have diſcovered, by the Obſervation of that difference. For 
[ think I have diſcovered a Method of finding, by the help of Obſerva- 
tions, ſomething about the centrifugal Force, which has been applied 


WS to the Rotation of the Earth about it's own Axis; tho no Alteration 


of Place is made between the making of the Obſervations. 

To the Caſe of the firſt Arch will anſwer a Pendulum Fuer upon 
any. Meridian Line, ſo that the Oſcillations may be made as near as 
poſſible according to that Line: And to the Caſe of the ſecond Arch 
a Pendulum will be accommodated, if it is ſo placed, that the Line of 
the Oſcillations is at right Angles with the Meridian Line. We might 
have longer Pendulums to our Clocks for ſuch Experiments, namely, . 
of the Length of 9 horary Feet. | 

VI. Dr FJurin having propoſed ® two Queſtions in Gunnery to be z, Report of 


examined, the Society was pleaſed to appoint a Committee for that 55 3 | 


OP urpoſe. of the Royal 
The Queſtions were, Society 45. 
1. Whether all the Powder of the Charge be Fred, 21 8 be Bullet is a rag p Roa 


ſenſi bly moved from it's Places? 2 Quseſtions in 

2, Whether the Diſtance to which the Bullet i 15 bribe) may not FOR Gunnery, No, 
greater or leſs, by changing the Form of the Chamber, —_ rhe Charge of + 15, 3 
Poroder and all other Circumſtances continue unchanged ? a e 

At the Meeting of the Committee 1 it was propoſed to divide the Firſt . 
Queſtion into two Parts. | 

1. Whether all the Powder of the Charge be fred? 

2. Whether all the Powder that is fred, 20 fa 2 the Bullet is 
ſenſi %) moved from it's Place? 
, As to the Firſt. part of the Firſt Queſtion, 'he Committee are of 

Pmion, that all the Powder of the Charg#is not fred. - 
hey found their Opinion upon the —— Experiments: 88 
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Pieces of Paper uſed for Hangings were laid. cloſe together upon the 7 


Ground, to the Breadth of ten Feet, in the Line of a Fowling. pic 

| between it and a Frame of 10 Feet ſquare, covered over with Pape, 
Upon pointing the Piece towards the Middle of the Frame, and 4% 
charging it ſeveral times with and without Ball, ſome Powder was als 
collected, but mixed with a great deal of Dirt. 1 

It is however to be obſerved, that in two Experiments made the 220 


the Fellows of the Soczety, with a finer ſort of Powder, in a Barrel of 


Feet 9 Inches in Length, and 4 of an Inch Bore, with 12 dent. of Pow. 


der the firſt time, and 24 dit. the ſecond Time, without Ball or Wad. 
ding, no Powder could be found ſcattered on the Paper laid before the 


Piece, nor ſticking to a Board at the Diſtance of about 10 Feet, agint 


which the Piece was pointed.. But when the ſame Powder was fired in 
a ſhort Barrel of 5 + Inches in the Chace, either with or without Ball 
ſome Quantity of Powder was always collected. 


Other Experiments were afterwards made before the Committee, by. 


firing a Fowling-piece: charged with g dwt. of Powder, againſt a Sheet 
of whited-brown Paper, at the Diſtance of 2 or 3 Yards ; the Paper 
was found pierced with ſeveral Hundred Holes, and the Jags of the 
Paper appeared on the Backſide. In a ſecond Trial with 10 dw. the 
Paper had more Holes in it. A third Trial was made with 5 dul. of 


Powder and Ball, and then few Holes appeared in the Paper. Ina 


fourth Experiment made with a ſhort Screw- barrel Piſtol, with a Charge 
of 1 det. 2 Grains of Powder and a Ball, ſeveral Holes were found in 
the ®.!. -. i 5 nent a ren 
But the Irregularities in this manner of collecting the Powder unfired, 
giving reaſon to ſuſpect, that ſome. Powder eſcaped ſideways, beyond 


the Paper laid to receive it, it was propoſed to have a Machine made, 


which being cloſe every where but at the End where the Muzzle of the 
Piece was to be placed, might thereby hinder the Powder from being 

diſſipated. Such a Machine was contrived by Mr Ellicet, and by him 
preſented to the Committee, being a Frame of Wood in Shape like a 


* truncated quadrangular Pyramid; at the ſmaller End was a Board o 


receive the Shot, and the 4 Sides of the Machine were covered wi 
thick Paper ſtrongly paſted together, and ſo prepared as to prevent ts 
taking Fire, This Machine, ſupported - by Props, was placed uw 
one of it's Angles, the Carriage for fixing the Barrels was placed c 


to the greater Baſe, which was left open. The Reſult of the ſeveral 1 


Experiments were as follows: 80 


The 3 firſt Experiments were made with-a Barrel & of an Inch Diane 


ter of the Bore, and the Length of the Chace 5 7; Inches. The Chalge 


ö 1 ee der, appar 
* That the Paper in theſe Experiments was pierced by the unfired Powder, p | 
becauſe ſeyeral Grains were found lying behind the Frame, to which, the Fap® 
_ kxed, and ſome few ſtuck in the Paper, $ "alleſted 


I 


| of Fuly, near the Artillery-Ground, before the Preſident and: ſome of 
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each time was 6 d. of Powder without Ball; the Quantities of Powder 
Collected were reſpectively, 1 dt. 19 Grains; 1 dl. 21 Grains; and 
„ 1 4h. 20 Grains. n e rages; O37 5 f 
Three other Experiments were made with the ſame Piece, and with 
22. Charge, without Ball. The Quantities of Powder collected 
Voere 4 dt. 18 Grains; 4 dt. 2 4 Grains; and 4 dir. 22 Grains. 
I)he next 3 Trials were with the ſame Piece, the Charge 6 dpi. with 
2 Ball weighing one Ounce 4 dw. being a Mixture of Lead and Tin, and 
fitting the Pers ff! 8 
The Quantities of Powder collected each time were reſpectively 1 dw?. 
: Grains; 1 det. 5 Grains; and 1 dt. 11 Grains. OE e 
The laſt 3 Experiments with the ſame Piece, were made with a Charge 


Powder collected, were found to be 1 di. 12 Grains; 1 dit. 9 Grains; 
- and + d $ 1 Gang NH 00S DL gene ne 3 00G 
The Waddings uſed in all theſe and the following Experiments, were 
of thick Leather cut round, to fit the Bore of the Piece, _ 1 
The Committee then proceeded to examine what Alteration might ariſe 
from a greater Length 7 Chace; The Experiments in this Caſe were 
made with a Barrel 3 Foot 9 Inches in Length, and f of an Inch in 
8 the Charges of Powder, and Weight of leaden Balls, were 
as before. Cn , e 
In the firſt 3 Experiments with 6 der. Charge, without Ball, the 
er of Powder collected were 3 Grains; 9 Grains; and. 9 Grains, 
reſpectively. In the 3 next Experiments, with twelve dt. Charge, 
without Ball, the Quantities of Powder collected were 13 Grains; 
9 Grains; and 163 Grains. The 3 following Experiments were with 


WW 3 Grains; and 2 Grains. 
before; the Quantities of Powder collected from 2 Diſcharges were 


third Experiment could not be made. WE 

The Powder collected after the ſeveral Diſcharges, was put into 
ſeparate Boxes; it ſeemed much bruiſed, and mixed with Dirt. - Yet 
1 ſeveral of the Parcels being tried, fired with briſk Exploſions and ſome 
43 of the Powder collected from the Experiments with the ſhort Barrel, 
. ono to 6 dt. 16 Grains, being put into the long Barrel, and 
N with Ball, went off with a ſtrong Report; and the Ball pierced 
tne Deal. board. at the End of the Frame, and penetrated 2 Inches deep 
* an Elm- plank placed to receive the Balls. 
Some Gentlemen, preſent at theſe Experiments, ſuſpecting that Part 


= a = fired with 12 dt. of Powder and Ball, as before; through 
os | arge Funnel, the Quantities found, after three Diſcharges, were 
V 1 duet. 2 Grains; 16 Grains; and 15 Grains. 


of 12 d. the Weight of the Ball as before; and the Quantities of 
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6 dor. Charge and a Ball, The Powder collected was 2 Grains; ; 
The laſt Experiments were made with 12 dwt. Charge and Ball as 


reſpeftively, 2 Grains; and 4 4 Grains. The Frame being broke, a 


$ 4 . . 4 75 
= the Powder might eſcape at the open End of the Frame; the ſhort. 


Whereas 
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Wc . 
| - Whereas upon removing the Funnel, and diſcharging the Piece , 
before, 1 dt. 11 Grains was collected, agreeably to former 'Expe, 
ments; it ſeems that the Funnel had a like Effect as lengthening the 


vx 4% $5 4 


with Lead, ſo as to leave but 3 4 Inches for the Chace, the Piece being 
then charged with 12 dt. of Powder and Ball, as before; the Surface 
of the Ball was but I of an Inch within the Mouth of the Piece, a 
the Powder collected, after 3 Diſcharges, was reſpectively, 2 dul. 
Grains; 1 dt. 17 Grains; and 1 dw; 11 Grains. 


The Barrel being further filled up, ſo as to leave but 4 Inches ur 


the Chace, and charged as before, the Ball riſing about 5 of an Inch he. 
yond the Mouth of the Piece, the Powder collected, after the Diſcharge, 
was 2 dwt. 6 Grains. Upon a ſecond! Trial, the Ball being as much 
within the Mouth, 1 dt. 16 Grains was collected. And at the third 
Trial, the Ball being level with the Mouth, 2 dent. 6 Grains were agiin 
found. Et E316 | 1 


Effect of a Touch. hole near the Forepart of the Charge. They found 
upon diſcharging the ſhort Piece of 3 + of an Inch Chace, the Charge 
12 dwt, and Ball, as before, the Touch-hole being near the Fore-part of 
the Powder; the Quantities of Powder, ſeverally collected, were 1 
dwt. 7 1 Grains; 1 dwt. 6 Grains; and 1 dt. 4 Grains. And upon 
a Diſcharge made with a little more Powder, which filled the Barrel 
exactly to the Edge of another Touch-hole, the former being ſcrewed 
up, the Quantity collected was 1 dert. ꝙ Grains. „ 
The Effect of firing with Heavy Slugs was. alſo; examined: Tit 
Weight of the Slugs and Quantities of Powder collected, were a 
follows; the Charge in the ſhort Barrel being 12 dew. 


Diſcharge. 
5 Ounces, dt. gr. Juul. b. 


. 1 3. 14 *Qo 51) — — J. 3. 
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The Powder. uſed in all theſe Experiments, made before the Com- 


mitteee, was preſented to them by Mr Mallon, and is ſuch as he ee 
for the King's Service. To, aſcertain as nearly as poſſible, that 


i 


otherwiſe, a Standard Experiment was previouſly made at eve * 
. . 


ing, with the ſhort Barrel charged with 12 dt. of Powder, an- Io 
a, Ball of 24 dt.; and the Quantity of Poyder collected was from 1 


8 Grains, to 1 dwh. 12 Grains 3 which is as great a Regulanty® | 


Some Experiments were alſo made with the ſhort Barrel, filled 0 


The Committee alſo cauſed ſome Experiments to be made ofthe 


Weight of Slugs. — - Powder collefted. 


Powder had not undergone: any conſiderable Alteration by Do f 


MECHANICKS. 


| be expected. This Powder of Mr Ma lion's being Aifted, and divided 
into a fine and a large Sort, the a ein were made with 
12 duet. of each, and Ball e . 


wel 


Diſcharges with. . WT X 1 4 nk gs 
| fine r l, BOG 1c; fe 


In this third Experiment. he Bullet, not being ſo exactly tuned a3 
the others, was rammed down with Went Force, 


- Diſcharge wit 05 Foy der collected. 
large Pu denmn˖n henga 45 2 1 
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Lawn Sieve, the Charge and Ball being as before, what was collected 
after 3 Diſcharges! was one du. 10 Grains, 1 ui. 8 Grains, and 7 
Grains. 


one freſh, and the other collected after Diſcharges with Ball, gave an 
Account of the Quantity of Nitre he had ſeparated. Fon n them, VIZ, 


Nitre — — — ove” , le 2. 
Reſiduum — — he — 2. 5 8 1 
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From 9 diet. of Powder collected alter havin been 1 
diſcharged with Ball — — — — — => — Lis "OH To Wy 
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„Tuche Gmin of a Powder Aach and put into ſeparate Boxes, 
a ter firing with Ball out of the ſhort Piece, as before-mentioned, * 
pn in the exhauſted Receiver, ſunk the Mercurial Ga ge from '29 = 

"nes to 23 5. And the ſame Weight of freſh Paine] being fired in 


the lame manner, ſunk the Tag to 22 + Inches; ; the ne being 
= or 2 of an Inch. 


. And the Powder 3 bruiſed. in a Mortar, and ſifted rough” a 


Mr Watſon having had t two Tiras of Ponce HP to him, the 


Separated from 9 du, of freſh Powder — — — Aut. ęr. 
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MECHANICKS. 


From theſe Experiments the Committee are of Opinion, thit tj 
be 


Giſt Part of the firlt Queſtion, Whether all the Powder of the Chang 
fred? is ſufficiently determined in the Negativ. 
As to the Second Part of the firſt Queſtion, Whether all the Poly 


£ 
: 


bat is fired, be fired before the Bullet is ſenſibly moved from it's Place? the 


Committee are of Opinion, That the Bullet is ſenfibly moved from it; 
Place, before all the Powaer that is fired, has taken Fire. 

| This, indeed, has not been determined by any direct Experiment, 
but ſeems a Conſequence of the Determination of the firſt Part of the 


* 


Queſtion, that the whole of the Charge is not fired. 


For let it be conſidered, that from the Moment any Part of the 


Powder within the Barrel takes Fire, the Flame of the Powder already 
fired is always contiguous to ſome Part of the Powder as yet unkred; 
and conſequently ſome Part of this laſt muſt be continually taking Fire, 
ſo long as any unfired Powder remains within the Barrel; that is, the 
firing of the Powder cannot be over, till all the unfired Powder is driven 


out of the Gun: But before any Part, how ſmall ſoever, of the unfired 


Powder is driven out of the Gun, the Bullet which lies between the 
Charge and the Muzzle, muſt neceſſarily have been driven out of the 
Gun. Therefore the firing of the Powder is not over, or all the Poy- 
der that is fired, is not fired, till after the Bullet is driven out of the 
Gun. And conſequently the Bullet muſt be ſenſibly moved from it's 
Place, before all the Powder that is fired, has taken Fire. | 


As to the ſecond Queſtion, Whether the Diſtance to which the Bulli 


is thrown, may not become greater or leſs, by changing the Form of tt 


Chamber, though the Charge of Powder and all other Circumſtances cn. 
ſinue unchanged? a ans e e 

The Committee are of Opinion, That the Change of the Form in ile 
Chamber, vill produce a Change of the Diſtance to which the Bulli it 


thrown, Their Opinion is grounded upon the following Exper- 


ments, in which the longeſt Chamber of equal Capacity drove the Ball 
Tartheſt. FT 11 5 | 


Three braſs Chambers were made, whoſe Depths were reſpeftively 


3 Inches; 13 Inch; and à of an Inch; ſo turned as to fit the Cham 
ber of Mr Hauksbee's Mortar; each of theſe Chambers contained, when 
full, 1 Ounce Troy of Powder. The Ball was of Brafs, weighing 24 
Pound, 6 4 Ounces Avoirdupois, that is, nearly 356 Ounces Troy :. 


The Ball touched the Powder of the Charge in all theſe Experiments | 


With the firſt Chamber of 3 Inches deep, the Elevation of the Mortar 


being 45 Degrees, the Ranges at 4 different Trials were found to be, 


DIY * 1 N ; Mp oe: 3 4 +++ af 141415 T-+3 by 
| | 1 51 Cl 14061 0 IL ound 
_ * Suppoſing 14 Ounces 11 Aut. and 15 Grains and an half, , equal 13 4 
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In the Second of theſe Experiments, the braſs Chamber, not being 
ſufficiently thruſt home before the Diſcharge, was by the Violence of the 
Powder driven in fo, that it could not be got out again without the 
Help of an iron Screw, and a vaſt Force applied to iron Wedges. This 
was doubtleſs the Cauſe of the great Irregularity obſerved in this Caſe. 
The mean Diſtance, collected from the other 3 Experiments, is nearly 


741 Feet. 


Then 3 Diſcharges were made with the Chamber 4 of an Inch deep, 
with Ball, Powder, and Elevation, as before. The Ranges were, 
„„ is, Sh" NN 
I. — — — — ——7, 6. or 466 Feet nearly. 
| | F 2. 409,17 0 ING”: 


The mean Diſtance to which the Ball was thrown in theſe three Ex- 


periments is 464 Feet. | 


The Chamber 11 Inch deep, was alſo tried; but this not fitting 
the Mortar ſo well as the other 2, the Ranges were found to be very 
Irregular, being r by 


— 


Shot, + . Chains. Links. i 
I — — — — — 10. 40. or nearly 686 Feet. 

l. . ̃¼¾f½ ,, 
Ill. — — — =——-7 8. e. 


The laſt Shot, falling ſo much ſhort, may be aſcribed to the Damp, 
being late in the Evening when it was fired. 1 
That Moiſture greatly weakens the Effect of Powder, is commonly 


known ; and the Committee found by an Experiment, That Powder 


dried by means of a Phial in Balneo, and put warm into the Chamber, 


threw the Ball twice as far as the fame Quantity of Powder taken out of 
the fame Barrel, before it was dried. ela wal 

VII. This Treatiſe contains 2 Chapters. The Firſt treats of the Force 4% Account of 
of Gunpowder, and the Velocities communicated to Bullets by it's Ex- 5 1 1 0 
ploſion: The ſecond conſiders the Reſiſtance of the Air to Bullets and ciples — 
Shells moving with great Velocities; and endeavours to evince, that ry, containing" 
this Reſiſtance is much beyond what it is generally eſteemed to be; and % Determina- 
conſequently that the Tra deſcribed by the Flight of theſe Projectiles, EE ye ay 
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260 
and an Invefti- is very different from what is uſually ſuppoſed by the modern Writes 
te of tore- q ris Sf... , OH, 
Attng toys 4 The principal Points endeavoured to be eftabliſhed in the firſt Chapter 
and /ow Moti are theſe, (“That the Force of fire Gunpowder is no more than the 


ons; by B. R. 
F. R. S. as far 
as the ſame re- 
lates to ſbe Force 
of Gunpowder, 
Read April 14. 
and 21. 1743. 


by all who have frequented the uſual Courſes of Experimental Philoſo 
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— 0 


MECHANICKS. 


Action of a permanent elaſtic Fluid, which is produced by the Fx. 
« ploſion; that this Fluid obſerves the ſame Laws with common Air 
* in their Exertion of it's Preſſure or Elaſticity 3” and conſequenth, 
That the Velocities communicated to Bullets by the Exploſion, may 
ce be eaſily computed from the common Rules, which are eſtabliſhed 
6 for the Determination of the, Air's Elaſticity.“ 

The two firſt Propoſitions contain the Proofs that a permanent elaſtic 
Fluid is conſtantly generated in the Exploſion of Gunpowder ; this is 
evinced by well known Experiments daily repeated, and acquieſced in 


phy, of which theſe Experiments generally make a Part; fo that the _ i 


Author preſumes he may conſider this Point as inconteſtibly eſtabliſhed 


> at leaſt he has never yet met with any who have queſtioned it. 


The third Propoſition is, That the Elaſticity of this Fluid produced 


by the firing of Gunpowder, is, ceteris paribus, directly as it's Denſity; 


and the Experiment by which this was confirmed, was letting fall ſe. 
Quantities of Powder, the one double the other, on a red-hot 
Iron included in an exhauſted Receiver; and it appeared by the Deſcent 


parately 2 


of the Mercury, that the Elaſticity of the Fluid produced from the 
double Quantity of Powder, was nearly double the Elaſticity of that 

produced from the ſingle Quantity; that is, the Elaſticity was nearly as 

the Denſity of the Fluid. | 


But it may perhaps be thought, that a ſingle Experiment is too ſen. 


der a Foundation on which to build ſo material a Principle, fince al 
ſubſequent Reaſonings on the Force of Powder in ſome meaſure depend 
on it. In Reply to this it may be ſaid, that the Author recited thi 
fingle Experiment on account of the great Quantity of Powder made uſe 
of in it, which was & of an Ounce ; but that he had really made man) 
more equally concluſive, which he thought it unneceſſary to mention 
However, thoſe who doubt of this Propoſition, may ſatisfy themſelves 
herein by ſome Experiments made by the late Mr Hauksbee before this 
Society, though with a different View; where, by the firing of 26 Qua, 
tities of Powder ſucceſſively, the mercurial Gage was ſunk from 29 
Inches, to 12 4; for by comparing theſe Experiments together, #" 


making the neceſſary Allowances, it will be found, that the Elaſti- | 


eity was nearly proportional to the Denſity in all that Variety l 
Denſities. kg, 


In this Propoſition, the Analogy between the Fluid produced by the 


Exploſion of Powder and common Air, is eſtabliſhed thus far, 17 
exert equal Elaſticities in like Circumſtances; for this Feine 0 
Elaſticity, in proportion to the Denſity, is a well known Proper 


Hp common Air, But other Authors, who, fince the Time or 2 
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8 | . 5 5 
be eramined the factitious elaſtie Fluids produced by Burning, Di. 
agdination, &c. have carried this Analogy much farther, and have ſuß- 
SF cd theſe Fluids to be real Aix, endued with all the Properties oß 
at we breathe ; particularly the Reverend Dr Hales, who has purſued 8 
mis Examination with the greateſt Exactneſs, in a Series of the beſt . 
WW rived Proceſſes, conſtantly affixes the Denomination of Air to theſe | 
da itious Fluids, he having found, that their Weight is the ſame with 
mat of common Air, and that. they dilate with Heat, and contract 
W ith Cold; and that they vary their Denſities under different Degrees: 
of Impreſſion in the ſame Proportion with common Air; and from 
bence, and other Circumſtances of Agreement between them, he ſfup- 

pvoſes them to be of the ſame Nature with Air, and concelves them 
bobo bc fitly deſigned by the fame Name. ee eee 
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But ſo perfect a Congruity between theſe factitious  Fluids.and Air 
WW |; not neceflary for the Purpoſes of this Treatiſe. The fundamental 
_— Poſitions of this firſt Chapter ſuppoſing no more, than that the Elaſti- 
WS city of the Fluid produced in the Exploſion of Gunpowder is always, 
ceteris paribus, as it's Denſity 3 and that the Force of fired Gun- 
powder is only the Action of that Fluid modified according to this 
law. It has been already mentioned, on what Grounds the Firſt of 
theſe Principles hath been aſſerted, as contained in the Third Propo- 
ſition ; and it remains to explain the Reaſons urged for the Support 
of the laſt in the 8 ſucceeding Propoſitions. Ot OT pane FP 
The Law of the Action of this Fluid being determined, 2 Methods 
offer themſelves for inveſtigating the abfolute Force of Powder on the 
Bodies it impels before it. The firſt by examining the Quantity of 
WE tis Fluid produced by a given Quantity of Powder, and thence find- | 
ig it's Elaſticity at the Inſtant of the Exploſion; the other by deter- | n 
nining the actual Velocities communicated to Bullets by known Charges, 
acting through Barrels of different Dimenſions, The firſt is the moſt 
caly and obvious, but the ſecond the moſt accurate Method; and there- 
lore the Author has, ſeparately purſued each, and he has found, that _— 
their Concurrence has greatly exceeded his Expectation, and thereby : „ 
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both of them receive an additional Confirmation. a e 
The Quantity of the elaſtic Fluid, produced by the Firing of a 
given Quantity of Powder, is determined by firing it in an exhauſted 
Recciver, and obſerving how much the mercurial Gage ſubſides thereby; 
making a proper Allowance for the Increaſe of it's Elaſticity: from the 
Heat of the included hot Iron, But then as the Subſiding of the Mer- 
ict is not meaſured till the Flame of the Powder is extinguiſhed, and 
45 Fluid 1s reduced ſomewhat. near the Temperature of the external 
2 5 It 18 evident, that the Elaſticity thus eſtimated: is much ſhort of 
5 . was in the Inſtant of Exploſion; and therefore, to obtain 
Eli alticity, which is the Force ſought,. it is neceſſary to make ſome. 
F. nate of the Increaſe. of the Elaſticity of the Fluid: by the Fire and. 
anc ol the Exploſion, For this Purpoſe it is examined: in the Fifth, 
1 0 Fl 7-3 . , BWwpouctions; 
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Propoſition, how much the Elaſticity of common Air is increaſe hy 


a Degree of Heat equal to that of Iron beginning to grow white he; 
and it is found, at a Medium, to be thereby augmented ſomething 8 
than 4 Times; whence, as the Fluid produced by any Quantity o 
Gunpowder takes up, when compreſſed by the Weight of the incun. 
bent Atmoſphere, a Space ſomething leſs than 250 times the Bulk 


the Powder; it follows, that if it's Elaſticity in the Inſtant of EH. 


ſion be ſuppoſed to be increaſed in the ſame Proportion with that of 
the Air laſt- mentioned, it becomes by this means about 1000 tina 
greater than the Preſſure of the Atmoſphere ; that is, conceiving it y 


be contained in that Space only which the Powder occupied beforeit 


was rater wn fe OTRVS: PF 
Thoſe who have not been converſant in theſe Experiments, may 

poſlibly ſuppoſe, that the Elafticity of the Powder at the Inſtant of 

Exploſion may be immediately known by the firſt ſudden Deſcent of 


the Mercury: But many Circumſtances concur to. render this Method - 


impracticable; amongſt the reſt it muſt be remembred, that ſome Air 
is conſtantly left in the Receiver, which is heated by the Blaſt, and 
unites it's Effects in the. firſt Inftant with the Action of the Powder: 
Beſides, the firft Deſcent may be varied, by varying the Tube, although 


all things elſe remain unchanged. _ e 7) 
By the Method hitherto deſcribed, it is collected, that the Elaſticity 


of the Fluid produced from fired Gunpowder, when contained in the 
Space which was taken up by the Powder before the Exploſion, is about 
1000 times greater than the Elaſticity of common Air, or, which is 
the ſame thing, 1000 times. greater than the Preſſure of the Atmo- 
here; | | „ N 70-12 „ 
m_ beſides the Determination of the Quantity of Fluid produced 
from a given Quantity of Powder, (the Method on which this De- 
duction is founded) there is another Method of diſcovering the fame 


thing, which, though leſs obvious, is yet (as hath been already ob- 
| ſerved) more accurate: That is, by examining the actual Velocities 


communicated to Bullets by the Exploſion of given Charges in given 
tions. | $4 | . ö 

And firſt, it is evident, that this Examination cannot take place, 
unleſs a Method of diſcovering the Velocities of Bullets be previouſly 


Cylinders; and this is the Subject of the 7th, 8th, and 9th Propoli- 


eſtabliſned. Now the only known Means of effecting this was, el. 
ther by obſerving the Time of the Flight of Bullets through a gel 


Space; or by finding their Ranges when they were projected at 4 
ven Angle, and thence computing their Velocity on the Hypothe 
of their parabolic Motion. The firſt of theſe Methods was * 
impracticable, and in all great Velocities extremely inaccurate, ry 
on account of the Shortneſs of the Time of their Flight, an * 
Reſiſtance of the Air. The ſecond is ſtill more exceptionable, le 


1 


* 


by reaſon of the Air's Reſiſtance, the Velocities thus found * : 
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Ratio given, than the rea! Velocity ſöught. Now, eo avoid 


Fs in 


3 | of Exactneſs, and is no- ways liable to the forementioned Exceptions 3 
por, by this Invention, the Velocity of the Bullet is found in any 
Point of it's Track, independent of the Velocity it had before it 
WT .:;vcd at that Point, or of the Velocity it would have after it had 


tom the Piece, is hence known, but all it's Velocity, after it has 
1 paſſed to any given Diſtance; and therefore the Variations of it's Ve- 
bocity from the Reſiſtance of the Air may be alſo aſcertained with 
1 great Facility. The Machine for this Purpoſe is deſcribed in the 8th 
WE Propoſition, and the Principle it is founded on is this ſimple Axiom 
of Mechanicks ; That if a Body in Motion ſtrikes on another at Reſt, and 
bey are not ſeparated after the Stroke, but move on with one common 
lion, then that common Motion is equal to the Motion with which the 
/, Body moved before the Strate: Whence, if that common Motion 
and the Maſſes of the 2 Bodies are known, the Motion of the Firſt 
Body before the Stroke is thence determined. On this Principle then 
it follows, that the Velocity of a Bullet may be diminiſhed in any gi- 
Ven Ratio, by it's being made to impinge on a Body of a Weight pro- 


1 perly proportioned to it; and hereby the moſt violent Motions, which 
vVould otherwiſe eſcape our Examination, are eaſily determined by theſe 


ecetarded Motions, which have a given Relation to them. Hence then, 
fa heavy Body greatly exceeding the Weight of the Bullet, whoſe Ve- 
boity is wanted, be ſuſpended, ſo that it may vibrate freely on an Axis 
Wi the manner of a Pendulum, and the Bullet impinges on it when it 
bat Reſt, the Velocity of the Pendulum after the Stroke will be eaſily 
bon by the Extent of it's Vibration, and from thence, and the 
Y known Relation of the. Weight of the Bullet and the Pendulum, and 
de Poſition of the Axis of Oſcillation, the Velocity with which the 
ct. is impinged will be determined, as is largely explained in the 
e Propoſition. Where note, that there is a Paragraph by Miſtake 
_ it'd in that Propofition, which ſhould © increaſe the Velocity there 


Y Foes and Percuſſion from the Axis of Sufpenſion; but this only 
das chat particular Number, for it was remembered in the Com- 


* 
1 


way ſtated. | 


L 0 Experiment: The next Conſideration is, from thoſe Velocities to 
ctermine the Force which produced them. . 


0 1 
Y 


| p,, computing what Velocities would.ariſe from the Action of fired 
„,der, ſuppoſing it's Force to be rightly afſumed by the Proceſs. in 


1 = 1 = 4 0 
in de _- 9 = 6 of 
8 * 33 


AS 


N cheſe Difficulties, the Author has invented a Method of determining 
1 the Velocities of Bullets, which may be carried to any required Degree 


raſſed it: 80 that not only the original Velocity, with which it ifſues ; 


WE found in the duplicate Proportion of the Diftances of the Points of Of- 


ons of the ſucceeding Experiments, the Numbers of which are 
lt being explained how the Velocities of Bullets may de diſcovered 


And the Author thought, the beſt Method of effecting this was 


f I p | . : | f 1 * 
pecceding Part; that is, ſuppoſing the Elaſticity of the Fluid thence 
e ariſing 
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ariſing to be at firſt 1000 times greater; than that of common Au: 
for then, by comparing the Reſult of theſe Computations with 2 at 
Number of different Experiments, it would appear whether that Ne 
was rightly. aſſigned ; and if not, in what Degree it was to he. 
rected. di is F , 
Preparatory to this Computation, the Author aſſumes. in his 5c 
Preopoſition theſe 'T wo Pripciples. 35%. i: wy ang ws, 
I, That the Action of the Powder on the Bullet ceaſes as ſoon x 
the Bullet is got o. - ne wt! - nnd OG 
 2dly, That all the Powder of the Charge is fired, and converted 
_ an elaſtic Fluid, before the Bullet is ſenſibly moved from itt, 
by ACE rin 6 edt ba 2 Coe ea; ans d oo to "He 
And in the annexed Scholium he has given the Arguments and Fx. 
periments which induced him to rely on theſe Poſtulates, all which is 
neceſſary at preſent to. diſcuſs more at large. _ 
If the Force of Gunpowder was x et capable of beißg deter. | 
mined with the ſame Accuracy and Rigour, which takes place in Sub- 
zjects purely Geometrical, the firſt of theſe Poſtulates would be doubt- 
leſs erroneous, fince it cannot be queſtioned but the Flame acts in me 
Degree on the Bullet after it is out of the Piece. 


264 


* Fry N 


But it is well known, that in Experimental Subjects no ſuch Fre 
cCiſeneſs is attainable; for thoſe verſed in Experiments perpetually fi 
that either the unavoidable Irregularities of their Materials, or the 
Variggiga of ſome unobſerved Circumſtance, occafion very diſcernible 
Mees in the Event of ſimilar Trials. Thus the Experiment 
uſe of for confirming the Laws of the. Collifion of Bodies, tare 


pP 2 2 = 
cannot but be attended with ſenſible Variations; and it 10 52 


pears, that in the Table of Experiments inſerted in the gth Prop 4} 
the Velocities of Bullets fired from the ſame Piece, charged . 
ſame Powder, and all Circumſtances as near as poſſible the rs 42 
yet differ from each other by 35, 4 and ſometimes mo call 
of the Whole; and yet the Author does not conceive, 155 pepe! 
Differences are any Exception to the Concluſiveneſs of | his 9 bl 


£ 
os S 
Vi 


but he preſumes, that had he pretended, without diſcloſing his Me- | 1 
thod, to have computed the Force'of Powder, and the Velocities of 1 


Bullets, in different Circumſtances, to a much leſs Degree of Accuracy 
than this, he ſhould have been cenſured, as boaſting of what would 
have been thought impracticabſe. ny e 
YH If then the- Action of the Flame on the Bullet after it is out of 
mee piece, is ſo ſmall as to produce no greater an Effect than what 


may be deſtroyed by the inevitable Variations of the Experiments, the 
nleglecting it entirely, and ſuppoſing no ſuch Force to take place, is 


both a convenient and a reaſonable Procedure: For indeed, without 
the Aſſumption of Poſtulates of this kind, it were impoſſible to have pro- 
ceeded one Step in Natural Philoſophy, fince no Mechanick Problem 

# hath been ever ſolved, in which every real Inequality of the moving 
—_ Force hath been conſidered. ; | 

I Now what induced the Author to ſuppoſe, that this Poſtulate (though 
not rigorouſly true) might be fafely aſſumed, was the Conſideration 
of the ſpreading of the Flame by it's own Elaſticity, as ſoon as it 
eſcapes from the Mouth' of the Piece : For by this means he conceived 
that the Part of it which impinged on the Bullet might be ſafely ne- 
glected, although the Impulſe of the entire Flame was a very remark- 
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able Force. TRI 21 5 bh 555 
1 With regard to the Second Poſtulate, That all the Powder. 1s 
fred before the Bullet is ſenfibly moved from it's Place 3” it is 
incumbent on the Author to be ſtill more explicit, as this Soczely did 
ſome time ſince appoint a Committee for examining this very Poſition, 
who, after making a great Number of Experiments, have determined, 
* That all the Powder is not fired before the Bullet is ſenſibly moved from 
1 Place; and they have at the ſame time aſſigned the Quantities re- 
maining unfired under different Circumſtances, ©. pn ay, 
Theſe Determinations of the Committee are moſt true; but the Au- 
thor muſt obſerve, that from the Experiments recited by them, and 
the Quantity of unfired Powder, which they collected, it may be con- 
cluded, that in a Barrel' of a cuſtomary Length, charged with the 
uſual Quantity of Powder, the Deficiency of Velocity occaſioned by 
the Powder remaining unfired will be ſcarcely ſenſible ; and in the 
ſhorteſt Barrel ever uſed by the Author, where the Space the Bullet 
was impelled through was not five Inches, and where of courſe this 
Deficiency of Velocity ought to be the greateſt, it cannot amount to 
5 Part of the Whole; and conſequently this . Poſtulate, though not 
rigorouſly true, may yet be ſafely aſſumed, in the inveſtigating the 
Effects of Powder. But before this is more · particularly examined, 
dis neceſſary to explain the Opinions, which have formerly taken place 
on this Subject. bed le. ; | x 


n 2 8 5 
PPD” EI IYER PE 
ä 


i 
< i 
7 
* 
"; 
kt 
1 
14 
13 
+ i 
. it 
: 
1 
I} N 
ST) 
N 
UF © 
ſ\ 
1 
: * 
þ 
Wy] 
1 
'" 11 
W 
14 
i G 
1 
. 
Is 
. 
$73 £04} 
{ 
y i] 
1 4 
ö 
1 
4 
3-1. 
. 1 
* 
. 
4 
141 
ot 
f 
! 
| . 
1 
— RY 
F 'K" 
A 14 
* 
44 
3 1 
1 
q 
1 
45 
by 
* 
! 
7 
1 1 
1 
1 
1 
N 
7 
7 0 
We 
101 
. * * 
Nas 
W 
} | 
„ 
; 
i | 
4 I 
y 3 
1 
*. 


— — 
— — 
— 


* 1 


* See the preceding Paper. 
VOL VIII Pn i. Mm - 7". Thoſe 


8 SJ 9 S IST, F / oe Sona to F F n 2 . 
= —= by A p 3 3 oy oP! N 3 IK = N 4798 11 wed = "4c; Wn batt IT 1 4 3 * * 
— 72. . LT SY”. > ee A | LEI =o r * $15: Dy” - 1 rx 1 Cart e SG TY WR —— l 
— — — — — — — — — — — — — —̃ — — — — — 71 A — , K —— * TD — — — — — — — — — — — — — ny q Ro 
— — — — PI pa_s a : — — = - — — — — rn — — — 2 — — — — 2— re 
—— — —ñ— — — — 2 n 8 — — 5 ———===q= —— — — J T - — . - - — 
—— . — — — — ——_—_—_ - - _ — — — — +— +> Qnpapſin a —_ — — a --— v 
— 5 — — 2 — — = — — _ 1 2» — . — — — —— — = _ — — — —— — — — = — K fy . 4 
- — — —— — — — Is — 2 — 2 — — — IS cs ro Rot — — — 2 — => = — - > > d =; - — 
2 2 — — — mpore nn — — — — —ů— 5 * BEER by * p * 1 , WES N = . 
— * oy - —— — — = — — — — — —— - = D — WP = — - — —— — — — . — — — 
5 — f . - — — — ag Aftac Ye — — — . — — — — — — — — — . 
— > py * — COPY — 1 - — — 5 —— ns = - — : — — - — — — — — — — w — 
— . ͤ . ee eee PEI Rn Cres oo; = — — — — — — J - — — 
2 = 5 4 
+ 
* : 
- * 


— 
_ 
. _ - 
— — 
— — 
— — — — 


N E C HA NICKS. 
Thoſe; who have hitherto, wrote on the Manner in which Powder 
takes Fire, have ſuppoſed it to be done by regular Degrees; 
the firſt Grains firing thoſe contiguous, and they the next ſucceſſively ; 


and it has been generally thought, that a conſiderable Time was em. 
ployed in theſe various Communications : For Mr Daniel Bernoulli, in 


his excellent Hydrodynamica, has concluded from ſome Experiments 
made at Petersburgh, that the greateſt Part of the Charge eſcapes out 


of the Piece unfired, and that the ſmall Part, which is fired, does not 
rake Fire till it is near the Mouth. Many Theories too have been 
compoled on the Time of the Progreſs of the Fire amongſt the Grains, 
and the different Modifications which the Force of Powder did thence 
receive; and it has been generally conceived, that the proper Lengths 
of Pieces were determinable from this Principle; *“ That they ſhould 
be long enough to give Time for all the Powder. to fire.” 

But the Author being ſatisfied, that no ſuch regular and progreſſive 
Steps could be obſerved in the Exploſion; and having; found, that by 
loading with a greater Weight of Bullet, and thereby almoſt doubling 


the Time of the Continuance of the Powder in the Barrel, it's Force 
received but an inconſiderable Augmentation; and finding too, that 


doubling or trebling the uſual Charge, the Powder thus added a. 
ways produced a correſpondent Effect in the Velocity of the Bullet; 
and diſcovering likewiſe in a Piece near 4 Feet in Length, charged 
with an uſual Charge of Powder, that the Velocity communicated to 
the Bullet, during the firſt 3 Inches of it's Motion, was full half the 
Velocity which it acquired in it's whole Paſſage through the Barre), 
and that the Elaſticity or Force of the Powder, in the firſt 3 Inches 
of it's Expanſion, was, at a Medium, near 8 times greater than in 
the laſt 2 Feet of the Barrel; he concluded from all theſe Circum- 
ſtances, that the Time employed by the Powder in taking Fire was 
not neceſſary to be attended to in theſe . Computations; but that the 
whole Maſs might be ſuppoſed to be kindled, before the Bullet was 
tenſibly moved from it's Place. of Dorf , 
And the Experiments reported by the Committee are the ſtronget 
Proofs, (as far as they extend) that Powder is not fired in the pr0- 
greſſive Manner uſually ſuppoſed; for when the ſhort - Barrel was 
charged with 12 dw. and with 6 dw. reſpectively, the Quantity of Fo#- 
der which was collected unfired from 12 dit. did not exceed by 
Grains, at a Medium, what was collected from 6 wt. although the 
Bullet was a leſs Time in paſſing through the Barrel with 12 4, than 
with 6 det. it having a leſs Way to move; conſequently the | 
tity remaining unfired of the 6 diet. did not continue unſired p 
of Time, ſince, when the Piece was charged with 12 dul. the a 
ditional 6 dw?. was conſumed in a ſhorter Time. oe Net 
And again, when the Barrel was ſo ſhortened, that the 8 4 
being placed cloſe to the Wad, lay with it's outer Surface nearly - 
with the Mouth of the Piece, ſo that it had not more than ha lich 
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Inch to move before the Flame would have Liberty to expand itſelf ; 
yet, even in this ſhort Tranſit of the Bullet, only 2 diet. 1 5 gr. was 
collected unfired, at a Medium; which is about 6 of the whole Charge, 
or, if properly reduced, not more than Tr of the Charge: An ob- 
vious Confutation of the gradual firing of the Powder in it's Paſſage 


through the Barrel, and an eaſy Proof, how ſmall an Error will be 
occaſioned by ſuppoſing tht whole Charge to fire inſtantaneouſly, ſince 


the Error in the Velocity of the Bullet, arifing from a Deficiency of 
of the Charge, is + of that Velocity only. - __ . 
I fay, that the 4 of the Charge, which remained unfired, amounts 
to no more than when it is reduced as it ought, This Reduction 


12 


is founded on the other Experiments reported by the Committee, and 


on the Circumſtances - of thoſe: Trials on which the Author founded 
the preſent Poſtulate. The Author bas ſuppoſed the Powder, on 


which he reaſons in this Treatiſe, to be of the ſame ſort with that 


made for the Service of the Government, a Parcel of which he was 
favoured with by Mr Walton. But this he chiefly kept for a Standard, 
and generally uſed other Powders, which, on Examination, he found 
to be of equal Force. Theſe Powders were of a very ſmall and even 
Grain, and the Committee have found, that by ſifting the Government 
Powder, and making uſe of the ſmaller Grains, the Quantity remain- 
ing unfired was leſs, at a Medium, in the Ratio of 5 to 3, than when 
it was uſed without ſifting. | A . 


And again, it was found by extracting the Saltpetre from the Pow- - 


der collected unfired, that there was leſs Saltpetre contained in it than in 
real Powder, and this nearly in the Ratio of 9 to 7: Theſe two Pro- 
portions compounded make the Proportion of 15 to 7, and in this 
Proportion mult the Quantities of Powder collected unfired be reduced, 
in order to determine the Quantities of real Powder remaining unfired, 
in ſimilar Experiments made by the Author. 4 7 171% 
And from hence it follows, that in the Experiments made with a 
Barrel of 5 5 Inches in Length, where the Ball had not 3 Inches to 
move, and where the lrregulatity ariſing from the Powder unfired 
ought to have been the moſt ſenſible, the Quantity of real Powder 
collected unfired from a Charge of 12 dw. would have been no more than 
iv Grains at a Medium, or 2 of the whole Charge; and it being 
ound by Experiment, that the Velocities of Bullets placed in the ſame 
| Magn vary in the ſubduplicate-Proportion of the Charges, the De- 
e d. Velocity ariſing from the Loſs of the 75 of the Charge 
e about of the whole Velocity only, which, in the preſent 
-, 18 hot +; of an Inch in the Chord of the Arch deſcribed by 


the Pendulum meaſuring the Velocity, and is a leſs Difference than 


melt frequently Wa in the exacteſt pee of the ſame Experi- 
W Cir cumſtances occur, which reduce the Inequality ariſing from 
ie unfired Powder Kill lower; but it is thought, that this is fully 
e e eee ſufficient 


ty. 
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ſufficient to juſtify the Poſtulate in Queſtion, eſpecially a5, in all Cs 
of real Uſe, the Length of the Barrel in proportion to the Quant ry 


the Charge will be much greater than in the preſent Inſtance: Whence the 
Author preſumes, that, in computing the Velocities communicated tg 
Bullets by the Action of Powder, it may be ſafely ſuppoſed, that the 


whole Charge is fired before the Bullet is ſenſibly moved from it's Place; 


at leaſt there is no Foundation, from the Experiments made on this 
Subject by the Committee, to ſuſpect that when ſmall-grained Powder 
is made uſe of, any greater Irregularity will ariſe from the Application 
of this Suppoſition, than what would otherwiſe take place from the ln. 
tervention of unavoidable Accident. 95 

It has been thought neceſſary to diſcuſs more at large theſe two Poſty. 


lates, becauſe the Jaſt of them being almoſt in the very Words of oneof 


the Queſtions propoſed to be examined by the Committee of this Society, 


and having by them been determined in the Negative, thoſe who have 


not attended to this Subject might ſuppoſe, that thereby the Author's 
Principles were entirely overturned : Now this would be a great Injuſtice 
to him, ſince he has not relied on this Poſtulate as rigorouſly true; for 


he knew, and has himſelf taken notice in the preſent Propoſition, that 


ſome of the Powder eſcapes unfired ; and he has there made ſome Con- 
jectures on the Caule of it; but, without inſiſting on the Reality of thoſe 
Conjectures, he adds, that, Be that as it may, the Truth of our 
* Poſition cannot in general be queſtioned.” hap 3 
And though it appears from what has been already ſaid, that the Ex. 


periments recited by the Committee rather confirm than invalidate the 


general Senſe of that Poſtulate; yet it is but Juſtice to own, that they 
are a full Confutation of the Conjectures of the Author in relation to the 
Cauſe why ſome Part of the Powder comes out unfired ; for the Author 


has ſuppoſed, after Diego Ufano, that the Part which thus eſcaped, as 


ſcattered in the Barrel, and not rammed up with the reft, or elſe that 

it was of a leſs inflammable Compoſition : But the Experiments made on 

this Occaſion entirely deſtroy this Suppofition. . 
As this, or any other Conjecture on the Cauſe of this Accident, {for 


it plainly appears not to be for want of Time only) has nothing to do 


with the genera] Reaſoning of the preſent Treatiſe, it 1s not neceſſary to 
enter into it in this Place; but it may not be improper to mention, that, 


on computing the Quantities of Powder collected from different Charges, 


one of the Committee was led to conjecture, that what was thus collecte 


was only Parts of Grains that had been fired, but were extinguiſhed | 


by the Blaſt before they were entirely conſumed. This Conjecture s 
ſtrengthened by the extreme Minuteneſs of the Particles of all the f wa 
der which was collected, and from the Deficiency, of the Saltpetre foun 

in it on Examination: It may be added tod, that the Author, by ar 
dually heating a Parcel of Powder, hath ſet it on Fire, and blown” 
out again, for at leaſt a Dozen times ſucceſſively ; and he will nderta 

ro repeat the Experiment at any time, if it ſhould'be doubted of. The 
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NME C HANIC XS. 
The Poſtulates hitherto difcuſſed are preparatory to the 5th p 
x ; bu ib? 2 ahi 0 e ro 
tion. That Propoſition is employed in computing the 50 which 
= would be communicated to a Bullet in a given Piece by a given Charge 
1 Powder, on the Principles hitherto laid down, that is, ſuppoſing 425 
I men ria + pa to be at Irn r000 times greater than "Uhr of 
in the gth Propoſition theſe Computations are comp red with a g. 
2 Number of Experiments, made 1n Barrels of various 1 fo 5 
A Inches to 45 Inches, and with different Quantities of Powder | 7 
6 dept, to 30 3 wm eee yo between the Theory and. theſe Ex- 
beriments is very ſingular, an och as occurs in but few philoſophics 
WE Subjcs of ſo complicated a Nature. „ OY PUR 
By this Agreement between the Theory and the E eriments, each. 
ie of the Theory is ſeparately ends for by Ns Tas 
W Quantities of Powder in the ſame Piece, and in the ſame Cavity, it 
Ppeats that the Velocities of the Bullet, thence ariſing, are ee 
iT the ſubduplicate Proportion of thoſe Quantities of Powder 50 
| this independent of the Length of the Piece : Whence it is confirmed 
al that the Elaſticity of fired Powder in various Circumſtances, is nearl 48 
5 5 Denſity; and this does not only ſucceed in ſmall Quantities of N 
A a) Sr in ſmall Pieces, but in the largeſt likewiſe, under proper Re- 
1 4 | 11 15 at leaſt there are Experiments which could not be influenced 
* this Theory, where the Quantities of Powder were above 100 times 
J greater chan what are uſed ly this Author, and in theſe Trials this Cir 
3 3 2 place to ſufficient Exactneſs. „ * 
* is preſumed then, that by this Theory a near Eſti 1 
A 5 made of the Velocities Ane to Shells a bo 5 
8 - 1 e Powder; at leaſt theſe Experiments evince how i ts 
I ns ee my wh hereby aſſigned ; and the Author can ew | 
u =xperiments of others, that in a Shell of 1: | ja 
Y $4 wo by a full Charge of Powder, the png Abo Agel go 
PE abies indeed, that when the Charge is much ſmaller than the uſual 
BE larly ne a yr py there are ſome Irregularities, which are particu- 
a. ee, at the End of Prop. 9. to which Head too, perha | 
ws. erred the Experiments made by the Committee on th Effect 
ditterent ſmall Chambers; but i | ry 27 
dities of Bull 1 z but in the cuſtomary: Charges, the Velo 
W really fact W from all the Experiments hitherto. made, 5 
5 eory laid down in the preceding Part of this Treatiſe 
ws nd it appears, that theſe Velocities are much greater thar 
the Thidey oe hitherto accounted : And there are Reaſons 3 
A echo Ns Ns 
e alcertaini | b AP 7 
Bullets pelle bY 50 12 of Powder, and thence the Velocities of 
etermining thei y it's Exploſion,” and the aſſigning a Method of trul 
oy g their actual Velocities from Experi are Poi 6 
ence every hecellary Privetole rom Experiments, are Points from 
b 4 2 rinciple in the Formation or Management of 
Artillery 
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_ A Mathine for changing Air, &c. 
Import of a well ordered Artillery to every State, the "Author fen 
himſelf, that whatever Judgment may be formed of his Succeſs in theſe 
Enquiries, he will not be denied the Merit of Having employed hi 
Thoughts and Induſtry on a Subject, which, though of a moſt ſcientiy 
Nature, and of the greateſt Conſequence to the Publick, hath ben 


- _ hithertoalmoſt totally neglected; or, atleaſt, ſo ſuperficially conſidered, 


as to be left in amu ch more imperfect State than many other Philoſophi. 
cal Reſearches. Pen St COMET , TO6R; ONT 
With regard to the ſecond Chapter of this Treatiſe,” relating to th 
Reſiſtance of the Air, the Author has in his Preface mentioned his In. 
tention of annexing to it a Series of Experiments, on the real Track of 
Bullets, as modulated. by that Reſiſtance :' And therefore, as he propoſe 
to complete thoſe Experiments this Summer, unleſs unforeſeen Accident 


prevent him, he chooſes to poſtpone any Account of the Subject of ie 


ſecond Chapter till that time, when he intends to lay the Reſult of thok 


Experiments before this Society, in order that any Exceptions or Diff. 
may be examined and diſcuſſed before they at 


* 
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culties relating to them, 
publifhed to the World „ Fl 
An Account of VIII. Fig. 94“ repreſents a Caſe DE CB, containing a Wheelof 
an I»ſirument Feet in Diameter, and 1 Foot thick; being a cylindrical Box, divided 


or Machine for ;_.__ 1 792 bags ey 5 
changing the into 12 Cavities by Partitions directed from the Circumference towards 


towards the Centre, and aſſo towards the Circumference, and only cloſ 
at the Circumference by the Caſe, in which the Wheel turns by means 
of a Handle fixed to it's Axis A, which Axis turns in two Iron Forks 
or half concave Cylinders of Bell-Metal, ſuch as A, fixed to the upright 
in freſh Air; or Timber or Standard A. „ 
doing 2 From the Middle of the Caſe on the other Side behind A, ther 
-e comes out a Trunk or ſquare Pipe, which we call the Sucking. Pipe. 
which is continued quite to the upper Part of the ſick Perſon's Room: 
Whether it he near or far from the Place where the Machine ſtands, i 
an upper or lower Story, above or below the Machine. There is 4 cl. 
cular Hole in one of the circular Planes of the Machine of 18 Inches 
Diameter round the Axis, juſt where the Pipe is inſerted into the Cale, 
whereby the Pipe communicates with all the Cavities; and as the Whee 
is turned ſwiftly round, the Air which comes from the ſick Room, 


of fick People in 
a little Time, 
by either draw- 


ing out the foul 


dows. No. 
437. p. 41. 
Apr. &c. 
& | 
Fig. 94. 


——" 


taken in at the Centre: of the Wheel, and driven to the Circumſetenco 


fo as to go out with great Swiftneſs ar th Blowing: Pipe B, fed to if 
ſaid Circumference. 27 | 5 K 5 D in n . 10 
As the foul Air is drawn away from the fick Rooms, the Air n! 
neighbouring Apartments will gradually come into the Neem og 
the ſmalleſt Paſſages But there is @ Gontrivance 10 apply he Pe 
tau pon ieee S153 Bon AOL 1 7 1 5 
. l of thir Matbine,"tak h) A Rall gas Inch bos Footy aan rug fü, 
Society June 13, 17 34. Dr J. T. Deſaguliers, F. RI S "hich 
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| Artillery! may be eaßly deduced :+Copfidering therefore the hh 


the Centre, but wanting 9 Inches of reaching the Centre, being open 
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I N 1 Machine me fo e 4 . „ 
I to the fick Room to the Blowing-Pipe B, while the Sucking- 
N benen it's Air only from the Room where the Machine ſtands. 

b wess fre Air may be driven into the fick Room aſter the foul | 

n been draw out. 4 

4 This Machine would be of ail. we in all Hoſpitals, T's in Priſons :. 

Ir would alſo ſerve. very well to convey warm or cold Air into any diſtant 


oom; nay, to perfume it inſenſibly, upon occaſion, | : 

zz Fig. 95. repreſents the Inſide of the Flat of the Wheel which is Fig: 95. 
WT: trom the Handle, and next to the Sucking-Pipe. 5 8 
12, 3, 4. repreſents the Cavity or Hole which receives the as Hh 
und the Axis, having about it a circular Plate of Iron to hold all firm; : 5 


which Plate is made al to the Wood and to the Iron Croſs that has the 
axis im it. 

ers. denotes, by a pricked Circle, a narrow Ring of chirk Blan- 
letting, which (by preſſing againſt the outſide Caſe, whilſt it is fixed 
60 the outſide of the Flat of the Wheely: eke the Fallage into the 
wWbeeh tight. bra: 

| HH His another Circle of Blanketting, likewiſe fixed to the outſide 
of hc Wheel, and rubbing againſt the Caſe, that the Air violently driven 
WE: 02inlt the inner Circumference of the Caſe, may, 1132 no 3 out, but 
= the Blowing-Pipe at. B. FF 
| There is on the outſide of the other Flat of the Wheel, where the Me ; 
Handle is fixed, a Ring of Blanketting, like H H H, oppoſite to its 
bot none oppoſite to g g , becauſe the Wood there is not open, but 
comes home cloſe to the Axis. 
e. 96. gives a vertical Section of the Wheel ** Cafe a a little forward Fig 96. 
c 4 the Axis, drawn by a Scale twice; as Arge. as that of the other two 
1 Tigures. 
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4, the Axis ſu pported by the . A, a, eylindrically W 

WT ©:c<pt the upper Pair where a Pin keeps.in the Axis. B D, the Caſe 

ech the Sucking- Pipe 8 a. E A, " Prop for one End of the 

, the Opening into the Wheel. g g. the Eminence of the 

4 which! is fixed the ſmall Ring of n The four blag 115 
33 of which is near H, repreſent the Sections of: the 19, ah N 
Bj Blanketting. - 

. :. When the Wheel revolves: upon it's Axis, whilf#is performed . ” canine 15 


3 be conſidered as divided into as many concentrical 


are b of Air contained between the traſt * oy 
I conſequently the centrifugal Forces will b be as, Me 
3 ithmetica] Progreſſion, © CEE 8 


2 in this Machine every Revolution in about half a 12 


© ps teſt Cirele,\ moved Fu the 


*. new invented 


That is in an Centrifugal 
Belhwws of 7 


6 REY 5 8 Ni.i.ei in Diame« 
4 bee, : cot thick within, be a Man can er in” A — 9: very Sg blue, ar the Rate of wy | 
YH ons in one Second. By J. T. Deſaguliers, F. 2. 2 p. 15. pe 4 


1 


7 


— 
- 
” 1 N 
» 


_ ee yo a ea yo on non a 


” — 
— — j]! — 


< expreſs the Fo orce of 8 and the centrifugal Farce at the midde 
Circle. Since che Spaces deſcribed 1 in the ſame Time by the Action of 


oe Forces are as thoſe Force 8: 5 :: G: c, and pay _= 750 and . 
ing i in this Expreſſion 221 inſtead of „ we have 1286. War. 


ting 
tio of Gravity to the centrifugal Force, at the middle Cure 1s that a 


G to= 


the Column of Air R—r proceeding | from 
Preſſure proceeding from the centrifica Forces — 


Rr being a Factor common to both, may be. thrown out of tbe Lx 
preſſion: And ſince the Velocities produced from different ks 


from the natural Weight or Preſſure of R — will be to the — 
4 the fame Column would have from the Preſſure occaſioned by the 


7 * 5 — 1 p - 4 . * R 
Y * * WY \ * K * 
— 

c * 


5 12 = - Radius of the * rde 375 % Ok Oe -1 
T = Radius of the Jeaſt Cirde:.. % 88 upo 
EE R- ti call 


__ 


1 = Radius of the middle Gircle 2.146% 9 SELIG 


v Velocity or Space deſcribed 
| in 1 / in the middle Circle, 
upon the Suppoſition that 9 26.21 
the Wheel revolves 2 Revo-F 
lutions in 11. 
S = Space deſcribed in itt by 16. 
the Action of Gravity. } 16.1 | | 
5 that a Particle of Air receding from * . 
1 


deſcribe in 1“ by the Action of the centrifugy Force at th 
Circumference of the Moms | 


2m: 2: F 3 therefore — — = s, by E $ Rule. LatGai 
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ms 


e 
2 24. Socher ie l. 
RrxS 


0 0 inſtead of it's equal m, 


vv G 6 { vy 
Rr x 8 or th at of 1 0 Fr x 
the Number of the revolving Circles R x, gives for the Preſſure of 

ravity R 7, and be 


R — 7 * Feu 


8 which being nun by 


R TTS 


as the ſquare Roots of the Preſſures, the Velocity Gravity 


 rrifuga Force, De ; 1 I 7 ; Fg = i. 
rx . 
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22 to drive in a Stream of freſh Air, to ſpread uniformly al 
Houſe, * 


cooling, or 
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equently 
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Velocity of the outer Circle in the Tangent of which the Air eſcapes, 


* 


which (in the Suppoſition we made of 2 Revolutions in 1 I) is 44 Feet 


per Second, we ſhall have g 93.67 Feet per Wound, I 
NM. B. This Calculation ſupppoſes the Bore of the Sucking-Pipe 


ſufficiently great to furniſh as much Air as would eſcape, according to 


this Velocity; but in this Machine the Sucking Pipe being no greater 


than the Ajutage or-Blowing-Pipe, the Velodity proceeding from the 


Preſſure occaſioned by the centrifugal Force, and from the Velocity in 
the Tangent (which may be repreſented by a Column of Air of ſufficient” 


Height to give the Velocity of 93.67 Ft. which is 143.882 Ft.) muſt be 


divided into 2 equal Parts, one half employed in ſucking, and the other 
in blowing; therefore the Half of r45.882 Feet, which is 72.94 1 Feet, 
will repreſent the Height of a Column of Air, that would occaſion the 
ſame Preſſure with which the centrifugal Force and the circular Motion 


Velocity "proceeding from the Action of Gravity 


FF — ee 12 . 1 hi a Ma ; hi; LM 
or _—_—_: That's, in this Machine 
* c 8 — } y 7 25 0 x | f a « | ; l 


act in this Machine; and a Column of this Height producing a Velocity 


of 68.53 Feet per Second. This Number will expreſs the Velocity with 
which the Air is ſucked" into the Wheel; and the fame Number will 
allo expreſs the Velocity of the Air out of the Blower, proceeding from 
the centrifugal Force, and the circular Velocity of thecouter Circle, which 
is the real Velocity of the Stream of Air out of the Blower of this Ma- 


% 


chine, viz, 68.53 Feet per Second; which is at the Rate of a Mile in 


4 N 4 
. + 4 * * „ 
3 144 1 


about 77%, or about 7 Miles in 91. 


2. I ſend. you a further Account of my centrifugal Wheel, which is n. Ul of 


hot Steam ariſing from the Candles, and the Breath of the Company 
in the Houſe, when it is very full, in warm Weather; as alſo after- 
over the 
by coming in at the Middle of the Cieling 
be Uſes of this Machine for ſick Rooms, for Priſons, for warming, 
perfuming any Chambers at à diſtance, were ſpoken' of in 


the Explanation of the Model I ſhewed the Society. The Machine may 
allo ſerve in a Man of War, to take away the ſoul Air between Decks, 
occalioned by the Number of Men in the Ship, and to give them freſh 

n every Part of the Veſſel every foul Hole may 
2 N n | be. 


Air in a few Minutes, 
VOL. VIII. Parti. 


» 


nov / fixed in a Room above the Houſe of Commons, to draw away the „ firegoing 
Machine, by 
the ſams, Ibid; | 
P. 47. 
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be. rendered wholeſome, and even the Stench and ſonl Air" 
Surface of the Bulge- Water may be carried off. In regard to Mine. 


emer e. which, taking Fire, deſtroy the Men and ruin the Works, 

or arfenical, which kill by their poiſonous Nature) are forme ſpecificaly 
lighter, and ſome ſpecifically heavier than common Air, this centrifagi 
Wheel can in a little Time drive down Air through 

7 (or N of 7 Inches bore, in ſuch Quantities inte the deepeſt Ming 
as to cauſe all the light Damp to come out at the Fop of the Pit; or, 
by only altering two Sliders, ſuck away all the heavy poiſonous Damp. 
whilſt wholeſome Air goes down from above Ground into che Pit, {6-4 
to fill all the ſubterraneous Caverns with freſh and wholeſome Air. 


on ſabterraneous Paſſages for the Con 
(called Soughs, Adits, or Drifts) may be removed by the Help of this 
Wheel; for the freſh Air may be driven in a very little Time to the 
Place where the Men are at work, though at the Diſtanceof 2, 3. ors; 


Miles, and therefore alſo to any intermediate Space; whereas the Pu- 


tice now is, either to make a double Drift with Communications between 
the two for the Circulation of the Air, or to ſin perpendicular Shafts 
or Pits from the Top of the Hill over the Adit; both which Methods 
are very expenſive, and (I dare ſay) will, upon Tryal, be out-done by 
the Application of my Maching/ 7 5 oe Ri or inn 
X. Theſe Water- Bellows A and A, are made of Wood, not unlike the 


of anew lnven Shape of Diving- in the Form of a Conus Trancatus, and conſe- 
8 Shape of Diving-Bells, in the Form of a Conus Truncatus, and co 


Lale Water. quently wider below than at top, where they are furniſhed with cloſe 


Bellows, by Heads B and B, but at the lower Ends E and E, quite open. At the 


+ Martin Trie- Heads B and B, are two Valves V and V, which open inwardly, and 
are made like the Claps of other Bellows, with their Hinges, and te 


wald, F. R. S. 
Captain f Mt- Valves themſelves covered with Hatters Felt, and are ſhut by an calf 


Military Ar. Steel Spring, till the Air from above opens the ſame, which happens 
chiea to his only when theſe Bellows receive their Motion upwards; but are ſhut by 
Swediſh Ma, means of the Preſſure of the Air within, when they Tink down into the 


4 445. Water. On the very ſame Heads are two pliable 'Leathern Tubes R 
and R, fixed one at the Top of each Water- Bellows, which Tubes ue 
dated Stock: made and prepared in the ſame manner as thoſe uſed in Water Engines 


| 2 26. for extinguiſhing of Fire. Theſe Leathern Tubes or Pipes reach from 


P. 231. 
&c. 1738. 


Fe 97 dhe Bellows to Wooden Tubes T, T, which carry the Wind inte the 
| Iron Furnace M, or any other Place, according to Pleaſure. 


5 faſtened to two Sweeps 8, 8, by which means they hang perpendicular 


ftom the Beam of the Balance, and at the ſame Diſtance from the Cen- 


tre of it's Motion C. 


„ TS 
bt On the Balance are two ſloping Gutters F, F, into which the Water | 


alternately runs from the Gutter G, and fo gives Motion pp thee 
Work; ſo that theſe laſt-mentioned Gutters F, F, do the ſame + ö 


69 4 
* 


the Machine muſt prove of excellent Uſe ; for as the Damps leihe 


1 
Likewiſe a great many of the Difficulties which attend the carrying 
veyance of Water from Mine 


Theſe Bellows are likewiſe provided with Iron Chains &, K, which are 


fromthe 


wooden Trunks. | 
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Water exceeds the Friction near the Centre of Motion C, the Gutter 
immediately moves down with a Velocity increafing, till the Balance 
meets with the Reſiſtance of the Wooden Springs E and H, and at the 


4 


ſame time Tal 


Py 
% 


Leathern Tubes R, R, where the Air meets t e leaſt Reſiſtance. 
8 arger, that is to ſay, 
Ts ow; ir theſe Jater- Bellows are made to contain, and the greater 
meſh City is by which they are made to deſcend into the Water, ſo 
eur i heli kae ag e the; fled which rhex are ablet9 


perform 


bY A Depri f Warn BAH 
perfort, mot be equal to wat of Teitherh or Wooden. Bett 


ſame Capacity, in containing an equal Quantity of Air. 


As to the Advantages which this new Invention has in regard tö th 


uſed hitherto, it is a known Thing, that the Power which works your 


common Bellows uſed at Iron Furnaces, ' muſt be ſufficient not only to 


compreſs the Bellows, but at the ſame time to force down the Leaver wit 
it's Weight or Counterpoiſe; which Leaver ſerves again to raiſe thi 


_ Bellows, when the Cog or Button on the Axle: tree of the Water-Whe! 


ſlides off from the Bellows-1yee,' ſo that the Power muſt be ſu ficient 


once to produce two different Effects; whereas theſe new Water- Belly: 
require ſcarce any greater Power but what is neceſſary to overcome the 
Friction near the Centre of Motion, or the Axis C; for in this my In. 
vention an Advantage is obtained, which very rarely happens in Mech; 
nicks, viz. That the Weight. to be moved is, as bere, on the Balm in 
Aquilibrioz ſince the Bellows A and A cannot be otherwiſe conceived 
than as two equal, though heavy; Weights in a pair of Scales, which ba. 


lance one another, although their Weight be ever ſo great; fo that, if 
each of theſe Bellows ſhould weigh a Ton, they muſt ſtill equiponderate; 


which is ſo much eaſier attained to, ſince it requires very little Art to 
make them both of a Weight, and order them at equal Diſtances from 
the Centre of Motion. It is conſequently known how ſmalla Power is 
required to ſet the Scales of a Balance with equal Weights" in Motion, 


with good Reaton be applied to theſe Yater-Bellows. 


notwithſtanding the Weight may be as great as poſlible; all which may | 


And though it cannot be denied, but that the Bellows which ſinks 
down into the Water-hole or Sump N, grows ſo much lighter, as it 


loſes of it's Weight in Water, by which means the Maler- Bellows to be 
raiſed grows ſo much heavier, as the former loſes of it's Weight by be- 


ing let down into the Water; yet this is compenſated, if we conlider, 
that the Water which falls down along the floping Gutter, acquires 4 
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albu as here deſcribed, be kept at werke at leit as lang agi. 


ad Inconvenience it is, When the Hearth or Mouth of an Iron Furnace 


WT 0 0, in regard to the Axle-tree of the Water: Wheel which works the 
alias; for which Reaſon ſuch Furnaces as ſtand in the like moiſt 
pPuces, give daily conſiderably leſs Iron, than others which are better 


o 


ſituated. There is likewiſe' not a ſmall ' Difficulty to find a fit Stuation 
bor ſuch Iron Furnaces where Iron Guns are caſt, and require deep Pits 


under the Mouth of the Furnace : But by means of this new Invention 


ot Fellows, one may be at Liberty to place the Mouth of the Furnace as 
WW hich as one pleaſes, ſeeing it is very eaſy to guide the Blaſt by means of 


Wooden or Leaden Tubes, as far as neceſſary, and in a proper Direction 
boo the Furnace; which Advantage cannot ſo eaſily be obtained by 
WS cho Bows in common une. 

Further, this may be accounted as no ſmall Advantage which theſe 
= 2:5; afford, in being of ſo very eaſy a Structure, that any Carpenter 


1 | at firſt Sight is able not only to conſtruct the whole Engine, but eaſil7ß 


ber every Part of the fame, requiring at the fame time. the leaſt Re- 
bers of any that can be uſed; and if the Bellows ſhould be caſt Iron, 
ty would laſt for ſeveral Ages; and when caſt ftrong, they would not 


cem co be covered with Lead, or make them of thin Copper with a 
_ ik Leaden Hoop at top, to make them fink. As for their Shape, it 
ss 0: abſolutely neceſſary they ſhould be of the ſame as the Figure de- 
borcs; for in caſe one would not beſtow Tron Hoops on the Bellows, 
eb ge gute, tn a Triangle, orany other Shape, provided 
rc bc as wide again at botttom as at top; and if they be made of 
Wood, it will be neceſſary to provide bh Bilan ydand the Tops, for 
containing Stones or Leaden Weights, as much as will be found 
= 'ccc.ry to make them fink readily, When they are lowered down int 
the Water. ꝶ ꝶ ꝶkſ.K!” i £00207 br 8 
_ ly, If we will conſider the Charge of thoſe Bellows made 
o of at Iron Furnaces, as to the Bellows themſelves, the Water Wheel 
ond it's Axle-tree, Se. and compare the ſame with the Coſt of 


n 


Charges of keeping the common Bellows in Repair. But before I con- 
oc, I think myſclf, obliged to mention, that the Blaſt of theſe 
bens governed and moderated in the fame mariner-as the common 
ab, zb fig mote or les Water into ehe "Doping Gatrers, 
che Top of che ue e eee 
= | OP of the Water Bellows: er TOR ene MO OTE TT 


4 


* 


It is furthermore a kno n thing to Miners, of what prodigious Loſs 


is placed low, in a wet and damp Place, which they oftentimes are forced 


into 
1. 4 ER 


. | theſe, we ſhall eaſily find a vaſt Difference, not to mention the vaſt 


* When a long and heavy Body lying on the Ground is to be % 4, 
lber By at one End, (like a Leaver of the ſecond Kind) while the Jome new Sta- 
- nd Keeps it's Place and becomes the Centre of it's Motion ; al Exper 
3 | | 1 - the ments, by }. F. 


eecquirc any Weight to fink readily in the Water. One might cauſe 
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11 the Prop, that is made uſe of to ſupport it at any Point in it's wg | 
No. 445. p. eng, fuilang 1 cer. ᷣ ͤ VT Bp Bene; Now the kay 
62. Jan. Se. riments which 1 ſhall make are to ſhew, by a Force drawing amy | 
1737. in the Direction of the Bet what 1s the 1 of the Pre 
wh on the Prop, according to the Length of the Prop, the Angle wig, | 
it makes with the Beam, or with the Horizon, and. the Diſtance from 
the Centre of Motion of the. Fear at which the Prop is appli, | 
For when the Prop is taken away, Drredi 
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The 


| the Force drawing in the Dem 0 Inc! 
of the Prop will ne B- Beam in Æguilibrio; and a Force ev; WAR the 
little ſuperior to the Friction added to the Power, will make it or. cor the F 
poiſe the Beam and raiſe it higher; but overcome the Power and big WA dt. 15 
down the Beam, if it be added or applied to the Bag. (he Pro 
Though in every Caſe and Experiment we have this Analogy take | Ik che 
from mechanical Principles, iz. that - 2 Inch 
The Intenſity of the Power J Oonc 
* 7-138 wo that 0k the - Weight; NE _ Cn. 


As the Diſtance of the Line of Direction of the Weigit: WW Motion 
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11s é8to the Diſtance of the Line of Direction of the Pon, WR 
Jet to find thoſe Diſtances nicely in the ſeyeral Applications of te Wn _ 
Prop, we muſt have. Recourſe to geometrical Conſtructions and Ra: WIN 7» wie 
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Experiments exactly. agree... 1-2, 
will be explained not only the Inveſtigation of the Proportion be- ne pendicul 
tween the Power or Preſſure ſuſtained by the Prop and the Weight e Mäotion. 

of the Body ſupported, but alſo the Determination, of the Mj,ẽ pr Ounces, 

of Preſſure, where there are any, and the Nature and organical b. e g. 2oco! 

ſcriptions of ſome particular Kinds of Curves: of the third Order, i . is th 
ſcribed by one End of the Prop in it's ſucceſſive different Situations ue» face 

The Numbers made uſe of in theſe Experiments are the reſult of | -Y + be 

the Calculations ; and all I propoſe now is to ſhew the Experimaq nr . 3 

by Means of a Machine which I contrived for the Purpoſe, and e ee I 

executed with great Nicety, not in Ornaments, but only Where Nen WH = | 

in a mechanical Inſtrument ought: co. be obſenyed 3, a Caution ut Mags 
mn many other Machines... ;, "oe 

In this Machine, the Iron Bar, or Parallellipiped repreſents 2 | Fay 4 

heavy Body, weighs 12 Drams, 12 dw, 12 Grains, or 6060 c 3 

and it's Centre of Gravity is at the Diſtance of 20 Inches and 3 Mall er 

| from it's Centre of Motion. 1 Ny 15 4 {Se 73 . of the F 0 

| "3 | | 184 e | e other | ri 

ten Inches. To overcome the Friction, allowed for by ca hoſe | If the 

the Hori: 

Diſtance 

20,5 Inc] 


in all Caſes, I uſe a nice Braſs Pulley of three Inches. ar bot pat 
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Pivots are but 7835 of an Inch in Diameter z fo that dhe kan 
of the Power added to it, will, in all Caſes, overcome ide 
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Thc Prop is equal to 5 Inches, and placed under a Point in the Bar Exp. I. 
710 Inches diſtant from the Centre of Motion, Here the Power acting 
n che Direction of the Prop; able to keep the Bar in that Situation, 

or the Preſſure ſuſtained by the Prop, will be found 250 Ounces, 17 
. 15 Grains; and the Friction 8 duet. 15 Grains. The Foot of 


4 
6 
2 


be Prop is to be at 8 Inches and 2 from the Centre of Motion. 

it the fame Prop of 5 Inches is placed under a: Point in the Bar at Exp. II. 

Jo laches from the Centre of Motion, the Power or Preſſure will be | 

J Ounces, 12 dw. 13 Grains; and the Friction equal to 2 dw. 2x 

Grains. The Foot of the Prop is to be diſtant from the Centre of 

Motion 29 Inches 32, )) LDL ON AB FT Ne... 

_ Src of GASKET 

I which the Prop is prependicular to the Bar, exemplified by three Expt-. 

Now let the Prop (ſtill five Inches long) be placed fo as to be per- Exp. I. 

Es pendicular to the Bar in a Point 12 Inches diſtant A1 the Centre of - 

Motion. Here the Power expreſſive of the Preſſure ſhould be 19 

WF Ounces, 18 dt. 4 Grains, and the Friction 6 dt. 15 Grains; bur 

on account of a Correction neceſſary to be made to this, (becauſe the 

WT Bar is thick as well as heavy, and the Centre of Gravity above the 

WT Surface to which the Prop is applied) the Power or Preſfüre ſuſtained 

- oY be only 19 Ounces, 15 dwt. 5 Grains, and the Friction 6 diet. 14 

N.. The Diſtance of the Foot of the Prop in this Caſe is 13 

ches from the Cent.... uo 0 ; 

be Prop here is 10 Inches long, (ſtill perpendicular to the Bar) Ep. II. 

under a Point in the Bar, 24 Inches diſtant from the Centre. The 

A Power equal to the Preſſure ſuſtained ſhould be (if the Bar was only 
bey, and not thick) 9 Ounces, 19 diet. 4 Grains; the Friction 3 

I wo" 11 Grains and an half; but with the proper Correction, which 1 

I 1 556 hereafter, it muſt be only 9 Ounces, 17 det. 15 Grains: 

„ on 7 awt..7 Grains. Hete the Foot of the Prop is to- be 26 

3 Inches from the Centre. n e o eee b 0 12765 111 CO 

1 — — ——_ Prop is placed under à Point in the Bar,” ſo that Exp. Mt. 

aer or fü. Diſtance of che Foor of the' Prop be cxay.equal o ue 
, Inches 8 entre of Gravity from the ſaid Centre of Motion, vig. 

2 the Power or Preſſure ſuſtained by the Prop will be pre- 

= IT to the Weight of the Bar, biz, 12 Ounces, 12 A. 12 

M 8 eee . | > ran... 
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3 Centre, is acute: 


Crane In this Caſe, ths Proj ” abr olg 95 Wee of lich 
on the Bar 17,9 11 5 and dhe Frictiea & Jay." 5 Grain, 0 
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_ ws. As th this Caſe i is 9 intricate,” (on Account o 


Pes and into the Weight of the Beam) we will exemplify it only n 
one Experiment; 7 8 of is, when the Angle made by the Prop, wity 
the horizontal Lin contaiped between the Foot of the Prop and ir 
Then there is a Maximum of Preſſure, which I vil 
ew by Experiment to be the v ery. fare as che Calculation gives 
ſuppoſe the Age made by the Prop and the horizontal Line to be bo 
Degrees: The Calculation of this Maximum ſheys, that if the Prop i 
10 Inches long, the Diſtance meaſured upon the Bar, to Sick | 7 
upper End of 1 the Prop muſt be applied, will. be 10 Inches =, the 
Bar itſelf making, then an Angle of about 32 Degrees--12-\Minutey 
And the Horizontal Piſtance between the Centre of Motion and the Fog 
of the Prop is then 11 Inches - 
N. B. Three Things are to be remarked in this Caſes, Y 


1. That when the Angle made by the Prop and the l 


contained between the Centre of Motion and. the Foot of the Prop 
js acute, as in the laſt** xperiment, there is always a Marimin: 
Whereas if the ſame Angle was obtuſe, there would be bo poſt 
Maximum; for then the Preſſure would continually. increaſe, the near 
the Prop is to the Centre of Motion. 

2, That when the Angle of the Prop with the Horizon is acut 
as in the laſt Experiment, the Bar, or long ahd heavy Body, cat b 
raiſed by applying the Power or Prop always with, the ſame . Ange 
to the Horizon, quite up to a vertical Situatſog. 

That the firſt Caſe, , which, is. when, the Prop is perpendr 
to the Horizon, is only a Parrieular, Caſe of, * more e 


The Fo TH 4 N. F 


1s, when the Angle made by. the Prop with; that: port of ub ; oh : 


tained between the Point to. which it is e ad 45 n W 
tion, is given eitber acute or obluſe.,. 000309 
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| As the Eapreſſion of the pon in 448 Ge ie is "al Em ln inns 
in the laſt, I will only give one Example or Explidients © hs 
the greater Satisfaction of thoſe chat ſee it, I | choſe that, W mae 


Prefſure is in it's Maximum. I ſuppoſe, as before, the e 
the l (ul. 10 Inches long) with that Part W . Wan weder 
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W verween the bist a hich ir ixapplyed, ind che. Centre, of "Motion, 
bo be acute and of 60 Degrees f ip 
WE when the part of the Beam interceptec between the Centre of Motion = 
ind the upper End of the Prop is 12 Inches ; the Bar is then ele- eb 
ated about 50 Degrees 13 Minutes, and the —5— zontal Diſtance be- n 
teen the Centre of Morion, and = Foot of the ns is | then- = 
WW Inches 5. * ? 
"N B. Obſerve alſo in this Caſe as in che) laſt, mo 5% 
| . If the Angle made by the Prop, and the part we” "Pp Beam] inter- N 
1 cepted between the Point of Application and the Centre of Motion, 
W is acute, there will always be a Maximum. The contrary will happens 
ff that Angle is obtuſe. _ 
2. If the Angle is acute, the Bar cannot be raiſed up to a vertical 
W Situation by applying the Power or Prop conftantly with the ſame 
W acute Angle ; . but it may be raiſed N up, if the ORE. of the * 
vich the Beam is obtuſe, 17 
= 2. The ſecond Caſe is but a particular Caſe 51 thas general.ope. 4 
= For the Reaſons of all thoſe Things, the Corrections neceſſary to be e ee, 
made on account of the Thickneſs of the Bar, the Nature and org 
W nical Deſcription of ſome Curves, and ſeveral: other remarkable "Con: } ES 
W fiderations on this Subject, 1 muſt refer to the | Paper 1 thall give: 10 e 
W the Society. e 
Kl. The Advantage it wills be: to laws! Lenſes 05 FR x pherical 7 
ind, Segments of a true Sphere, hath occaſioned the Weiee N 
| many Machines and Methods of Grinding, of order to produce ſuch 8 
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propoſed. | | - op 5 105 12 17 % 3} 44 2141 „ 218 tap 3 "uf W yak va, 14 * 


| The beſt Methods no in K ſe Tilt" Gl a6 ag roximd_ mie! Jenkins) 
- tion to a truly ſpherical Fi igure, but Fe A oere "not. App 5980 No: 55 ; 
the Artificer ſhould” employ. the utmoſt Skill and Care in the Uſe of 6 
| = eng 0 8 invented: And indeed, at Fa a pv 
demen have nothing to depend. on, that their Lenſes are nea! t 1737. 
8 — — the I on are of e 770 we kay EY 
3 ey are decei * e pl tu 6. 
= calion-to n ſuch ' Lenſes! 95 5 N F e 1 N 4 ohe Fi 2 hat 471-2: 
2 therefore beg Tha to Giri to your Conſideration the: Bis ts 
x 3 Pen, which,” as it is contrived to turn 2 Sr here” at olle and 
— ame time on two: Axes Which cut each Other it” Right An gles, 
| rn, Velocity and Preſſure on each of them, I core it i 705 
4 "able, that (without any Skit or Que in pe ht man) 1. 05 1 
bn uce a Segment of a trüe phere, barely tur 1 6 ang” the | 
eels; which if 10/ "the Eon quences" pin: how wn th, II. 1 
; 12 „That all Grinders of ſuch Glaſſes, 6 Will dh "eee? Kot 
$i during Man, Whom they hire for leſs Wage, b N by y the-Help' mer 
6. 's Machine, able to de more Wake Jy T 
1 1 S* 
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mn Rehe 
24, All Gentlemen will have the Pleaſure to: knowthe Toy oo, Wi 
make uſe of are truly ſpherical, it being impoſſible this Machine houlz -MWf 


produce any other Figure. e e 
Faplanation e A. A Globe covered with Cement, in which are fixed the Pieces AO 
Fig. 98. to be ground. This Globe is faſtened to the Axis, and turns with ,. 
Mbeel B. C. Is the braſs Cup, which poliſhes the Glaſs : This i; faſten 

0 the Axis, and turns with the Wheel D. So that the Motion of this Cug 
Ca, Right Angles with the Motion of the Globe KM. 
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8 IL. TH E Ancients had no other Meaſure of running Waters, than 
. 4 1 that uncertain and fallacious one, which having no Regard 
ters. to the Velocity, depended wholly on the perpendicular Section of a 
EJay1.of Wa- Stream. The firſt, who opened a way to the Truth, was Benedi# 
ter ruming out Caſtelli, an Italian and Friend of Galileo. He having diſcovered that 
of a Fefſel al. The | G p . 9 | 0 3 | . 
auch fall thre the quantity of Water flowing through a given Section of a Stream is 
=_ 4 round Hole, not given, as the Ancients thought, but that it is proportional to the 
5 and of it's Re. Celerity with which the Water is carried thro? the given Section, by 
. Aſlance arifng this noble Diſcovery laid the Foundation of a new and moſt uſeful 
from a Defect SPIES = eo PIE ; h 5 
Y eee hydraul ick Science. This Diſcovery therefore engaged the Philoſophers 2A 
James Jurin, to ſtudy this Doctrine with ſo.much Diligence, that after Caſtellis Time Wi 
. D. F. R. S. there was hardly, any eminent Mathematician, who did not endeavour 
No. 452. P. 5. to add ſomething thereto, either by Experiments, or by Reaſonings and 
Jan. Ec. | | 4 o a , 
1739. _ Argyments 4 fen, / GT 
| hut [moſt of them, notwithſtanding; their great Abilities, had n0 
| Succeſs, therein, becauſe of the exceeding Dilficulty of the Work. For 
thoſe, who ſtudicd the Theory, lad down ſuch Theorems as were found 
to be falſe, when brought to the Teſt by Experiments; and thoſe, wo 
laboured in making | Experiments, omitting to obſerve. ſome 1 
#þ Circumſtances, the Importance of which they had not yet . 
= differed greatly from one another, and almoſt all of them erred irom 
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W ; the real Meaſur „ Go A SE ROTS ag 
=” Ok this there cannot be given a better Example chan that imple an 
| Ealy one, which has ch, pe been a Foundation t all the reſt, andi 

 _= what we have now undertaken to handle. diligently, when Water => 
{ out thro*a circular Hole made in the Bottom of a Velel conſtantly Þ 
with a conſtant Velocity. Poleni alone has given the true Mealure © 
2 the Water flowing out, or at leaſt very near the true one — 
1 I. Newton alone has laid the Foundation of diſcovering that Mes bo 
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e ſhall therefore make our Artempt under the Conduct of theſe two 


Leaders ; and in the firſt place propoſe under the name of Phænomena 
loch things, as either appear from Experiments, or are confirmed by 


certain Reaſonings drawn | m3 : 
attempt the Solution of thoſe Phenomena. 


"1, The Depth of the Water, and the Time of flowing out being 


1 Meaſure of the effivent Water is nearly in Proportion to the 


; . The Depth of the Water, and alſo the Hole bei ng given, che 


Meaſure of the effluent Water is in Proportion to the Time. . 

3. The Time of flowing out, and the Hole being given, the Meaſure 
of the effluent Water is nearly in. a ſubduplicate Proportion to the 
/// / OR; 200 RA 1 


drawa from them; and in the laft place, we ſhall 
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the flowing of 
Water out of a 
Hole in the 
Bottom of a 
Veſſel conJlant- 


by full. 


4. The Meaſure of the efluent Water is nearly in a Ratio compounded 


el the Proportion of the Hole, the Proportion of the Time, and a 


{ubduplicate Proportion of the Depth of the Water. 
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5. The Meaſure of Water flowing out in a given Time is much leſs 
than that, which is commonly aſſigned by Mathematical Theorems. 


Height of the Water above the Hole; and this being ſuppoſed, if we 
call the Area of the Hole F, the Height of the Water above the 


For the Velocity of effluent Water is commonly ſuppoſed, to be that, 
which a heavy Body would acquire in Yacuo in falling from the whole 


Hole A, the Velocity which a heavy Body acquires in falling in Yacuo 


from that Height V, and the Time of falling T, and if the Water flows 
out with this conſtant Velocity V, in the Time T; then the Length of 
the Column of Water, which flows out in that Time will be 2 A; and 


the Meaſure of it will be 2 AF. But if we calculate from the moſt 


accurate Experiments of Poleni , we ſhall find; the quantity of Water, 
which flows out in that Time, to 
Meaſure 2 AK TF. D n Seca cul is: 
This Illuſtrious Perſon's» Experiments, are in my Opinion prefetable 
wall others, not only becauſe of his extraordinary Diligence and Accuracy, 
but on other Accounts alſo. He: found that the Quantity of Water 


LO 


flowing out of a Veſſel thro? a cylindrical Tube far exceeded that, which 


* through a circular Hole made in a thin Lamina the Tube and 
Hole being of equal Diameter, and the Height of the Water over hoth 


King alſo equal. And he found it to de ſo, when the Tube was in 


lerted, not into the Bottom, 
"othe Sie of the ef. | | 7 
43 Hole made in the thinneſt Lamina muſt be conſidered as a 
Vue! ndrical Tube. Whence it appears that a greater quantity of 
uns thro? a Hole made in a thin Lamind, than would have run 
FA | oo 972 SHARI WIS THESE DOT 2% OTE 201-10 T2357 
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Which others had obſerved before, but 
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gut, he Thickneſs gf Fer ina had been.;infigi 
expreſs a But as ſuch a np ben e aach be 
conceived by the . it remains that we increaſe the Diameter 
of the Hole, that the Thickneſs of the 1 beth Was the leaſt Pr 
portion poſſible to the Diameter of the Hole. T . 
„This, Poleni performed with great Judgmen 
a Diameter of 26 Lines, and a Lamina not qui 
as before him hardly any one made. uſe of 
Lines, or ever attended to the Thickneſs 22 
the Veſſel, except Sir J. Newton, 
very thin Tamina. 3} 0th i 7 1130 
But Poleni exceeded all others, in 5 not 75575 the Si of 
the Hole but of the Veſſel alſo, that the Water might deſcend toward 
the Hole with the greateſt Freedom and leaſt Impediment, ſo that there 
can be no doubt but that the Meaſures taken by him come much nearer 
the Truth than any other. 


6. Since, as we have juſt now ſeen the Hides 2 the Water running 


out in the above-mentioned Time * is 2 A F Rep i000" the TAI the 


Column of Water, which rans'out in that Time, & 2 a 14685 12 572 . f There 


fore if each of the Particles of Water; Shock, are in 4 Hole | in the 
lame Space of Time, 0 with equal Velocity, 1 it is plain that the com- 
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mon eee of them all is that with which the TRE 2 A* 100 
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would be gone over in the Tine T, or the Velocity v X 25. A., But | 1 
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this is the velocity with which Water could ſpring # in 2 to near 3 of 
the Height of the Water above the Hole, 

But when the Motion of Water is turned upwards, asin F ountains, 
the Fountains are ſeen to riſe almoſt to the entire Height of the Water 
in the Ciſtern, Therefore the Water, or at leaſt ſome Portion of the 
W ater, ſpouts from the Hole with almoſt the whole Ne- Ya and 


certain with a much greater Velocity than V X I E 263 


8. Hence it is evident, that the Particles 'of War, Which are in the 
Hole at the ſame Point of Time, do not all burſt out with the ſame 
Velocity, or have no common Velocity. The Mathematicians have 
hitherto taken the contrary to be certain. | 
9. At a ſmall Diſtance from the Hole, the Diameter of the £4 0 
Water is much leſs than that of the Hole. For Inſtance, if bez 
meter of the Hole is 1, the Diameter of the Vein of Water wil 


or o, 64 according to Sir J. Newton's Ned who fuſt 1 this 
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wonderful Phenomenon according to Poleni's Meaſure Th or == ; that 


i if you take the mean Diameter, 0,78 nearly. 


We ſhould now proceed to the Solution of theſe Phenomena ; * 


2 94 * 8813 e. r . 
before we do this, it will be convenient to acquaint the Reader with the 


following Para: or . PS DGHSL. 09 L 27G 
1. We conſider Water no otherwiſe than as a fluid, continuous, 


Body, the Parts of which yield to the leaſt Force, and are thereby 


moved amongſt themſelves. ++ F 
2. By efluent Water we underſtand that Quantity of Water, which 
actually paſſes out of the Hole: and tho? it may ſeem unneceſſary, yet 
J have thought it proper to mention, that in my Diſſertation on the 
Motion of running Waters, inſerted about 24 Years ago in the Philoſophical 


Tranſaftions, by defluent Water I underſtood that whole Quantity of 


Water, which is put in Motion within the Veſſel, and deſcends towards 
the Hole, pete * 


;. We conſider the Amplitude of the Veſſel as infinite, or at leaſt 
ſo great, that the Decreaſe of the Depth of Water therein in the whole 


Space of Time, in which the Water flows out of the Hole, is im- 
perceptable, aig FE a TY 3 | 3 3 

4. We conſider Water as running out with a conſtant Velocity. At 
the beginning indeed of the Motion it runs out for a very ſmall Space 
of Time with a leſs Velocity than afterwards. But we paſs over the 
very beginning of the Motion, and inveſtigate the Meaſure and Motron 
of Water, when it has acquired it's utmoſt Velocity. Now this muſt 
neceſſarily be conſtant, as long as the Height of the ſuperincumbent 
Water remains the fark, l 

5. We conceive the Bottom of the Veſſel no. otherwiſe than as a 
Mathematical Plane, or at leaſt as ſo thin a Lamina, that it's Thickneſs 
is hardly any with regard to the Diameter of the Hole. 15 


C 0 
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6. By the Meaſure of effluent Mater in the following Pages we always 


4 # 


underſtand that Quantity of Water, which flows out of the Hole in 


the ſame Space of Time that a heavy Body falling in . acuo would, take n 


in paſſing through the Height of the Water above the Hole. 


bd 4228 FF VV 2. 11 149 2 14 has 
7. By the Motion of efluent Water we underſtand the Sum of the Mo- 


tons of all the Particles of Water, which run out of the Hole in the 


above: mentioned Space of Time: But the Motion of every Particle 


Te af 


bag FaBum of the Particle itſelf, and of the Velocity with which, it 
burſts out of the Hole, 14 141 AJ e 643.54 11 1 7 e 21 14 . 3 7 eq 


ues; That what we ſhall a hereaſter raay be the more caily conceived, 

which e et Propoſe the more ſimple Caſes, and then proceed to thofe 
aki more compound, but nearer to the true ſtate of things. 

N the firſt Problem, that the Solution, may be the more ſimple, 

uppoſe the Water to run out of the Hole into a Vacuum, and the 
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Particles of Water, Hilft they gefbend N the Hole, to be with. 
Out any Reſiſtance ariſing from a Defett of Eubtici 5 i e ND 
In the ſecond and third Problem the Efflux of the Water is till ſug. 


bl 


poſed to be in Vacuo, but Wwe. Conceive "the" Particles” of Water 


O be 27 Cot knie Particle „ Whilft 
they deſcend towards the Hole, to meet w 1” Tome Reſiſtance for 0 


of Lubricity, but ſo ſmall; that the Deekeaſe of the Motion of the 


Water running out of the Hole becaſioned thereby, Bid be zccounted « 


- In the fourth and fifth we ſtill retain the the Suppoſition of the Vacuum; 
but the decreaſe of the Malion of the effluent Water for want of Lubricity 
zs ſuppoſed to be ſenſible. a 


*@ 


- Laſtly, in the ſixth and following Problems, we conſider the thing as 
it really is, when it is tranſacted in the Air, fo. that the Particles of 
Water ſuffer a ſenſible Reſiſtance, not only from each other for want of 
Lubricity, within the Veſſel, but alſo after their going out of the Veſſel, 


from the Attrition of the ambient Air. we { 60 
To determine the Motion, Meaſure, and Velocity of Water running inis 
a Vacuum r a Hole in the Bottom of a Veſſel, where the Particles of 


Water meet with no Reſiſtance for want of Ludricity. 


£ a a * 9 Y N 4 0 


So long as the Hole is ſtopped, the Stopper ſuſtains the Weight of 
a Column of Water ly ing perpendicularly over it. On removing the 
Stopper, the Column of Water, which lies perpendicularly over it, 
being no longer ſuſtained, by it's Preſſure 28 * the Water to run out 
thro? the Hole, and after having brought it to it's due Velocity, keeps 
the Velocity of the effluent Water conſtant by it's conſtant Preſſure. 
It muſt be conceived indeed, that the Molion of the Water running 
out of the Hole is derived not only from the Weight of the perpendicular 
Column, but partly from the Preſſure of this Column, and partly from 
the Preſſure of the ſurrounding Water. But this makes the Molion of 
the effluent Water neither greater nor leſs, than if it aroſe from the 
Preſſure only of the perpendicular Column : not lefs, becauſe the Preſſure 
of the perpendicular Column, if it is not obſtructed, will generate a 
Motion proportionable to itſelf, and it cannot be hindered but ſo far as 
the ſurrounding Warer urges the effluent Water : not greater, becauſc 
the Preſſure of the ſurrounding Water can add nothing to the Mer: 
of the effluent Water, unleſs it takes away as much from the Preſſure of 
the paper Comgn, ]ꝗ¾ P ⁰-l!.. gr 5 
Therefore the adequate Motion of the Water flowing out of the 
Hole is the Preſſure, ot Weight, of the Co'umn of Water over the 
Hole, But a given Force, howſoever applied, generates a given Quan- 
tity of Motion in a given Time, towards thoſe Parts whither the Force 
tends!” Therefore the Weight of the incumbent Column generates 2 
like Quantity of Motion in a given Time in the effluent Water, as t 
couſd generate in the ſme Time in the Column itſelf falling freely thr 
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Now becauſe, by che Hypothofic, the Particles of Water find no Reſiſtance 
ſor want of Lubricity, and all-thoſe Particles, which are juſt going out in 
the very Hole, a re urged: by an equal Preſſure of the ſuperincumbent x 
Water, it 18 ks Ky the Velocity of all theſe is equal. 5 

Let v be that common Velocity; @ the Height, in falling from which 
1 Vacuo that Velocity would be acquired; A the Height of the Water 
above the Hole; V the Velocity acquired by falling in Yacuo from the 

Height A; T the Time of falling from the ſame Height; F the 
Area of the Hole; and let the Water fo] out of ms Hole 1 in the 


Time T. 
Non becauſe 1 in the Time T, with the Velocity: v. the Space 2A 


TIE = will be run over in the ſame Time, 


with the Velocity v. Therefore this will be the Len th of the Column 
of Water, which flows out of the Hole in the Time F; and the Mag- 
nitude of this Ct or the Meaſure of the Water flowing out in the 


Time T, will be - vE 2 FE 


ak and the Motion of the ſame will be - 7 

But the Motion, which can be generated in the Column of Water 
over the Hole, in the ſame Time T. if carried by it's own Wah thro” 
a Vacuum is thus. 


Irs Velocity will be V, and as it's Magnitude 1 is A F, it's _ Motion 
will be AFV. | 
But that Motion, from what has been ſaid above, is equal to the 

Mation of the Column of Water flowing out in the Time T, or A F V 
2 AF v 
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vill be run over, the Space 
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Moreover the Meaſure ee above. * the Water running oar in 
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os a 
ker rg Therefore the « Height a, which the” e Water 
fi. 6 146 v0 Anne A. 

wn rec by turning the Motion u is Half an. Height ofthe 
mined 10 the Veſſel above the Hole; Which is the very eie beter. 
Sir J. Newton, TT Ed. 3 Lib. 2. Prop, 36% 
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i Coroll. 2. , If we afcribe to the effluent Water that Velocity, which is acquired by 
„ falling from the whole Height of the Water above the Hole, that is, if 
—_.. we ſuppoſe the Velocity v V, then the above determined Motion of 
) "M1 | | | 2 Wo „ 15 5 Wa 


Wl | "2 AF 5c ET. * 
= 0 the Water = =2 AF V, or double that Motion, which can be 
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generated by the Column over the Hole, and therefore- not to be ge. 
nerated but by double this Column; as we are taught by Sir J. Newton, 


— 


Princip. Ed. 2 and 3. Lib. 2. Prop. 36. 


Schollum. This Meaſur 4 here determined = or 2 A Fx 0,707, as it falls 
far ſhort of that which is generally determined by: Mathematicians, 
namely 2 A F, ſo it far exceeds that Meaſure which is ſhewn by Polens 
Experiments, or 2 A F x 0,571, and no wonder, for what is ſuppoſed 

=_ in this Problem, that the Particles of Water find no Reſiſtance in running 

_ . down, the Hypothefis is far from the true ſtate of things. 

1 Prob If. To determine the Motion, Meaſure, and Velocily of Water running out 

WD into a Vacuum thro a circular Hole in the middle Part of the Bottom of a 
Odindrical Veſſel, where the Particles of Water find ſome Reſiſtance for want 
of Lubricity, but ſo Jmall, that * the Decreaſe of the Motion of the ent 
Water occaſioned thereby cannot be accounted any thing,  _ 5 
Let AB CD be an immenſe cylindrical Veſſel, E F a circular Hole 
made in the middle Part of the Bottom, and the Water being perfect.) 
at Reſt and unmoved in the Veſſel, let the Stopper be removed from the 
Hole, that a Paſſage may be opened for the Water thro? the Hole. 
Then becauſe the Water has been hitherto unmoved, and now begins 
to run out thro? the Hole, and the Water placed above follows that which 
runs out, and the natural Motion of the Water is not diſturbed by 
pouring any over it, and the Hole is in the very middle of the Bottom, 
that Portion of Water, which is in Motion, and deſcends towards the 
Hole, will neceſſarily aſſume ſome regular Figure HE F K B, ot 
which: the lower Baſe is the Hole itſelf, and the upper Baſe, the upper 
Surface of the Water A B, and all the horizontal Sections are circular, 
We call this a Cataract, but we do not yet examine what 1s the F igure 
of the Cataract: it is ſufficient for our preſent Deſign, to obſerve that it 13 
regular, and that the ſame Quantity of Water paſſes in a given Time 
each of it's rz e ¶ ë & ³ ⁰ oa 

Now becauſe all that Water which tends downwards, is contained 

_ in the Cataract, it follows that the reſt of the Water A HEC, BKFD, 

. wich is without the Calaract, has ho Motion at all, and is Per . 

Fl. Reſt. Therefore in any horizontal Section of the Catara# H 9 

whoſe Centre is c the Points H, K ſhall repreſent the — 

between, the, Water deſcending towards the Hole, and the ſurround 5 | 
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5 Moreover 
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Moreover, as the Point K is the Bound of Motion and Reſt, and the TO 
Particles. of Water, Whilſt they, are, in Motion, find a Reſiſtance for 
want of Lubricity, the Particle of Water à within the Catara#?, and Pig. 100. 
next to the Point K, muſt be carried downwards only with the leaſt 
Velocity. Otherwiſe, it would neceſſarily carry with it the next Particle 
, placed without the Catarat, contrary to the Hypotheſis. But the 
Particle g, which is contiguous within to the Particle a, will not deſcend 
but with the leaſt relative Velocity with regard to the Particle a; becauſe 
_ otherwiſe it would carry the Particle à away with it by accelerating it, 
and this Particle a, being now in a quicker Motion, would carry away 
with ic the Particle 4, In like manner the Particle y being placed more 
within, and contiguous to the Particle g, will deſcend with the leaſt 
relative Velocity with regard to the Particle g, and the other Particles 
„ £, &c, being placed one more within than another, will deſcend with 
the leaſt relative Velocity with regard to each of the Particles lying next 
to each of them without. And by this means the abſolute Velocity of 
the Particles muſt neceſſarily increaſe gradually ſrom the bound toward 
the Centre c, that the Velocity of the Water may be greateſt in the very 
Centre, and leaſt at each Bound K and H. Ops . 
But it is neceſſary that the Reſiſtance, which each quicker Particle 
finds from the Friction of the adjacent ſlower Particle placed without, 
ſhoula be perpetually equal thro* the whole Section of the Calaratt. 
Otherwiſe that Particle, which finds the greater Reſiſtance, will acce- 
crate the adjacent ſlower Particle, till the Reſiſtance is by this means 
diminiſned, and becomes equal to that Reſiſtance, which is found by 
the other Particles. But if the Reſiſtance is equal every where thro? the 
whole Section of the Cazarad, the relative Velocity of the Particles 
will be alſo equal every where, when one of them neceſſarily follows 
another. „„ 5 425 7 
Therefore the abſolute Velocity of every Particle, which is the Sum 
of all the relative Velocities, from the Circumference of the Section 
to that very Particle, taken all together, is in the Ratio of the 
Diſtance of the ſame Particle from the Circumference of the CataraZ. 
Now let 7 be the Radius of the Hole, m to i in the Proportion of the 
Circumference to the Diameter, m 7 the Area of the Hole, v- the 
V<locity with which the Water deſcends in the Centre of the Hole, 
the Height by falling from which in Yacuo'the Velocity v is 8 
3 the Height of the Water above the Hole, V the Velocity acquire 
09 falling in Vacuo from the Height A, IT the Time of falling from the 
ame, 2 the Diſtance of every Particle from the Centre of the Hole, and 
"Mm he Water run out in the Time JJ. nn . 
Now the Meaſure of the Water, which goes out of the Hole in the 
Tire T, will be found after this manner: æ will be the Radius of every 
en vithin the Hole, 2 m zthe Circumference of the ſame, 2 m 2 2 
L. VIII. Parti. AB Bits 64 e e 
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it Oe „ 
the annulus naſcens adjacent to that Circumference, — 


city of the Water in the annulus naſcenm. 
. E 2 AUx Y — 2 4 

Since V: v „ .:: ½ A : „ therefore * 
will be the Space, which the Water makes in flowing thro' the anyuty; 
naſcens in the Time T, and the Meaſure of the ſame Water Will be 

„ 2 A UK T m AVUNYZZ — 2 2 | 

2 10 2 XA CC. 
i 3 1 „ 
But the Meaſure of the Water paſſing thro* the annulus naſcens is t 


Fluxion of the Meaſure of the Water paſſing thro' a Circle whoſe Radine 


is 2, Therefore the Meaſure of the Water, which paſſes thro* this 
Circle in the Time T, is the fluent quantity of the Fluxion juſt now 


4m Av — 4 n Av 5 2r 5372 


entioned „ 2 2 22 2, that is — 
e 1 pd 4 VF 


6 
2m A | pt 0 1 Eg 
= 3 V. X 372 — 22. And ſuppoſing z r, the Meaſure of 
the Water paſſing thro* all the Hole in the Time T will be found, 
2mAvr 

namely ———— 
ET „ | 5 5 
But the Motion of the fame Water will be found thus. 
The Meaſure of the Water running thro* the annulus naſcens in the 


2 Ss | . : 4 m A * | . : 
Time T is, as we have juſt now feen, wes e 722—2* 2, andas 


_— 


— 


m A v ; b 
4 X 722— 22 2 


it's Velocity v x 2, it's Motion will be | 
x Vr 
4m Av - — 


X „2 r xXr*22—2xr2*2Xx2* 2, the fluent 


We 


8 


g 4 To hs 
Quantity of which 1s "Oy 1 Me . 
*Gr*z* — &r 2* Z, which is the Motion of the Water flowing 
thro* a Circle whoſe Radius is 2, And ſuppoſing z = 7, we have the 
Motion of the Water running out in the Time T thro” all the Hole, 
m Av* n : 
But this Motion, by the Solution of Prob. I, and by the pee, 
af this, is equal to the Motian, which the Column over the Hole | 

| ty Mme acquire 
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C5 oe 
acquire in the ſame Time T, by falling with it's own Weight thro a 
Vacuum, that is to the Motion AF V, or AV xmr*, Therefore 


—— =mAVr. 
Hence v' g V* andu=V xy 3. 


Moreover the aboye-mentioned Meaſure of the Water running out 


= „„ Ee | enmAyxr 2 m A 
thro' the Hole in the Time T, namely — TV TE: 


| bh 
N i Av A 
Since V* :4* :: A: a, therefore 4 Ta © ders (he V* = 3 A. Cool. 1. 

Therefore the Height, to which the Water can riſe with that Velocity, 
with which it runs out in the Centre of the Hole, is triple the Height of 
the Water above the Hole, . | | 

The Figure of the Cataract will be determined after the following cr. 2. 
manner, | 
Leet H K be any Section of a Cataract, whoſe Centre is c, and let it's pig. 101. 
Radius be c K = y, the Height of the Water above that Section, or 
Ic x, t the Time of falling in Yacuo from the Height x, and, as 
before, let LF =, ; | „ 

Now the Water paſſes thro? this Section H K in the ſame Quantity 
as it runs out df the Hole EF. | Fon 
hut if the Veſſel is ſhortened, ſo that it's Height is reduced from IL 
to Ic, and ſo that Section HK now becomes the very Hole in the 
Bottom of the Veſſel, the Water will paſs in a given Time, thro” this 
Section, in a Quantity neither greater nor leſs than it paſſed before 
tiro* the ſame, before the Veſſel was ſhortened : not greater, becauſe 
chat Section is preſſed only by the ſame Weight of the ſuperincumbent 
Column, by which it was preſſed before; not leſs, becauſe the lower 
Water H K F E does not hinder the Motion of the Water, as it paſſes 
thro' the Section HK. . 1 8 15 

Now the Veſſel being ſhortened, the Meaſure of the Water running 
but of the Hole H K in the Time 7, by the preceding Solution, is 
2 x my? MET | 


— — — 


93 and the Meaſure of the Water running out in the Time T 


b „ T 22 VA 


93 T = mare. ER, Ns 1 85 


8 Bt From what has been · ſaid above, the Meaſure of the Water running 
at of the Hole H K, when the Veſſel is ſhortened in the given 
me T, is equal to the Meaſure of the Water paſſing in the ſame Time 
Os . 5 thi? 


Sebol. II. 


58 | 'Y | l 8 | 1; 9 | 

45 5 HT DR AUD EW... 
thro' the Section H K, when the Veſſel is entire, or to the Meaſure of 
the Water running out of the Hole E F in the ſame Time. There. 
2 M 5 | 


* 


which is the very Equation of the hyperpolical Curve, by the Ro. 
tation of which I formerly ſhewed the Figure of the Catara# to be 
generated “. * 1 G 


The Meaſure of the Water now found 2 =, or 2 A mr 
X o, 577350 is a [mall matter greater than the Meaſure 2'A mr* x 0,571, 
which is obtained from Poleni's Experiments. But this difference, at 


leaſt in ſome Part, proceeds hence, that in this Problem the Deereaſe 


of the Motion of the Water ariſing from Reſiſtance is accounted for 

nothing. . | | 620th 
The Meaſure of the effluent Water determined by this Solution is 

right, if we conſider the Height of the Veſſel as infinitely great with 


| Regard to the Diameter of the Hole. But as this Height has a finit: 


Proportion to the Diameter of the Hole, the Meaſure will be ſomething 
leſs, ſo that, when the Height is 5 times greater than the Diameter, it 
will differ from the truth only e, and when it is double, only about 
T, which Differences are ſmaller than can be diſcovered by any 
Experiment. | 5 „ N 
But this very ſmall Difference proceeds from this, that the above- 
mentioned relative Velocity, and therefore the abſolute Velocity of 
the Particles of Water, which we have conſidered as in a Direction 


perpendicular to the Horizon, are really in a Direction ſomething ob- 


lique, when every Particle comes nearer to the Axis of the Cataralt in 
deſcending. | 1 ES | | 
But if any one deſires to obtain a true and accurate Solution, when 


the Altitude of the Water has any Proportion whatſoever to the Diameter 


From the property of the calaractic Curve explained in Cor. 2. of this 
Problem, by which y* x = 7* A, the Subtangent of this Curve will be 
found to be to the Circumference of the Hole 4 A, and to the Circum- 
ference of any Section the Subtangent will be 4 *, that is, equal to the 
Height of the Water above that Section taken 4 times. 

But ſuch a catara#ic Curve is diſeribed not only by the outer Water, 


of the Hole, it may be done after the following manner. 


which flows beyond the Circumference of the Hole, but alſo by that 


Part of the Water, which flows thro” any Aunulus of the Hole; that's 
every Particle of Water deſcribes ſuch a. Curve. 5 
Now let 2 be the Diſtance of any Particle placed in the Hole from 


the Centre of the Hole, and let this Partifle deſcend. thro' the lealt 


Space 
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Space imaginable ina 1 to the calaratfi, Curve, Hence FA Th | 
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locity will be in the Dire tion of this Tangent, or the Velocicy V Wo 


explained: in this Problem to the e Velocity of the ſame in a Direction ä 


perpendicular to the Horizon as of. 16 A* 2*: 4 A. 
Therefore the Velocity in a Direction perpendicular to the Horizon 


Hence alſo, by following the Steps of the bobs Solution, you will. 
have for the Meaſure of the Water paſſing thro' the annulus naſcens 
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Now the Avent Quantity of this Fluxion will be found, by the 
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by making firſt x = o, and then 2 r, you he bare — 
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2 NN As . A Er for the: 
\ſcafure of the Water paſſing thro? all the Hole in the Time T. 
Moreover, by proceeding after the fame manner, you will have for 
64 m Av? 
tne Motion of the Water paſling: thro? the annulus er Te * 
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the Meaſure of the Water running out thro al the Hole. 


— 


22 


rV 


* 


# 


— 2 


Moreover the above Motion of che Water — _ the 05 


64 m\A* 2. 


22 - — 27 2 T2 2 2” 2 


najcens My 4 7¹ 1 


we 16 A ＋ 3 


3 * . 


16 As 


= x ax 


» 
* 


1 


„ 2 in 3 . 


+ 
** 


is 1 


28 


Fg 


„ 


LES ag N 8 3 


"7 4. tf 0 
in . 4 


To alen, or 572 a 
78 b 

360 K 16? A” mY 660 1. 

the Water running out thro all the Hole. 


Therefore An- V= . in 5 — 
| "7 * 5 2 


. 


12 660 x 16 A* 


8 v EY 


” 
W o * * 

8 A 

77 * A 


76 K. bl 


2 * 


＋ 
Sc. we ſhall have the Motion of 


74 


4 * 


Av 


| 


71 


165 5 


1 &c. and 1. the fluent Quantity of this. 


168 x 16: A4 


"wy * 76 An 


11 ce. r 


> 8 1 : » 2 ** — fs 2 2 
70 d bbb c oor OO ITY, 7 
— — Y & as Eanih _ 0 — I — * ðᷓ 22 — 


. 1 # 

. 2 8 * 
P/ Orr en, ee g3 4" 
— — —— — 2 —— 


n —— . PA Ft. 


77S 
7 


_, — 


— 


S ""—_ _— 
er” "0 DAR. M Ä 


- 
» 
— 
VfrſrrrrrFrrPrTPrrPrPrPrk„/ e Gf 2% HF Ins 11 ES 


« Yoon 
Aſs 
—_ 

A 


„4 


—_ 


— 


— * 
* 5 —ZE——̃ — A 
e " 5 8 8 SY a P - = 
g U — — — . — 8 —— 
SC 2 — "tl phones 5 1 — —— — 8 2 - — — — — * 2 
— _ * 2 . WA > 4. + s my 
—— ) —— —— S x: 7 - = Dt COU Tai 
S — IP ** 5 ae ld FELT. _— — PX "RN * A TM; LE) 
o = 2 * o 1 


— en 


— 
ä — — 
* * 


— — r A Ä A 


* = . — 
MED FEES Re 
< 8 — = 


— 


D * bn I EIS: — ZnB —— CAE R Go. 2 = SW 2 2 
pe =P — - 2 — 20. — I” IO: WEED an FD Tn __ 2 — Ee. WES 2 
_— 2 Fe 2 4 — " 0 a Wt my Þ oy - 2 r e e ns wag ae.” * N 
va ee N ON 4 po 2 b 8 N * s 5 — _ 7 y HA 
K AAA 4e . Ear pt = * Fen — — — — — — PEP 
. ErEEE r ͤ—: —: . ] . ]. 


— — 


— —ae — = IE — 
r. IP rn et ir 9 Rs, 
eo 7 — * 3 FS 22..f: 

- 3 were 9 , - 


— 0 3 


+=, 
— — 


—— —y—y——ͤ— 


P Q 0y 91> IIB he nr IL IE I nm — 
— — 


— — 
W as 

For g C 

. Do AI. Ana, 


be - 
— 


— 
= 
4. 
wu 
— 


* 
—— ä — 


—— 
i — 
EC Ia LAX 
— 


— 2 
8 = e 


— > 
—_ ——— 


— 


— 3 Lact warts 
— — — 


= OT) _ 12 2 — 
n 2 i —ůä —' =, 4 — — 
- —_— ws rs 
© - © ol — 
* 8 * * 
2 3 * 8 W _ 
— of” 2 — * 
* 
” 
* 


Prob, III. 


N — 
* „ 7 
41 
= 
. #4 


as * 


4 PTY MEIN * 


„ 


* 
* 1 4 4 * — = * _ | >. * ” 
7 * 2 2 * 2 2 Top" ; * * * 1 a p - 4 1 * * * » * 
k r — Senn in 1 þ 773 W544 ; * +46 * 1 
. — WP * : A #. 1 bl f ; | 1 FR : * . OP % F * 14 75 at f uh 45 » *. 5 *. . + 2 4 ö 
: ? 1 N ee e x ; n N * ; 
4 + 7. ey . 1: #'# F 
a» : F 1 # 
3 5 5 —— — 
; ; * 


E r 
— 


SA 8 * nf % 0 þ „ # . * * 7 1 * 8 = - 4 2 F 2 
9 * 8 1 * watt” 4 £0 * * * þ 2. "Sy R — 
* * . » $89 , | 
» — * 2 PY ED ke gy te » 4 
* 
* | N : - 
: 4 4 
1 + * N 1 8 4 . 8 0 = 1 
1 t 1 ; » , 
8 2 { 1 $ N 1 A. * * 
. * 22 4. * 8 65 


59 at; 
* 


og "hue; 3 e 0 ; 
* ac ee 15 


Whence at length the Meaſure of the Water running e Hole 
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Hence by ſuppoſing A infinite with reſpect to the Diameter of the Hole, 
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thereabouts. | OE TS, 
Therefore inſtead of the true Meaſure, we may take the Maag 
— 9 >. without Danger of any ſenſible Error, even in ſo ſmall an 
Altitude, and much more in an Altitude many times greater, as It 1s 
uſually in Experiments; and by this means the Computation, from be- 
ing very laborious and intricate, becomes moſt „ 
The ſame being ſuppoſed, and neglectin 9 the Acceleration of the Water 
without the Hole, to determine the Diameter of the Vein of Water 0 the 
ſmall Diſtance. without the Hole, where the Vein is moſt contratted, and 
the Velocity of the Water in the Vein ſo contrafted.; © _ 
In the Solution of the former Problem it was ſhewn, that the Particks 
of Water burſting out of the Hole, do not come forth with one Veloci 
common fo them ill, bur with the gtemer” Valotity as they are | 
"Diſtance from the Centre of the Hole; and that the relative Velocity of 
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N inner kunde with regard to the Particles that meh each; of them 


on the outſide, is conftantly- equal thro? all' the Elole; and that this 
relatiye · Velocity proceeds from the Reſiſtance, i which the Water finds, 
3s it deſcends toward the Hole, from the ſurrounding Water. 
But after the Water is gone out of the Hole, and it's outer Surface 
no longer finds any Reſiſtance from the ſurrounding Water, nor from 
the ambient Air, being carried thro? a Vacuum by the Fiypotbefis, that 
relative Velocity, or Inequality ef abſolute Velocity, can no longer remain. 
For now the ſwifter Particles mult neceſſarily accelerate the flower con- 
tiguous Particles, and muſt alſo themſelves: be retarded by the flower, 


till they have all acquired. one Velocity common to all the Particles: 


Which will happen within a ſmall Space afcer their being come out of 
the Hole. 


But whilſt all the Particles are acquiring this common Vehoalts; the 
Diameter of the Vein muſt, neceſſarily be contraſted. This happens in 


the ſame manner, as when a rapid River is joined with a ſlower, for. 
Inſtance the Rhone. With the Saone. In the common Channel the Velo- 


city of the Water brought from both Rivers is equal, and the Water is 
tranſmitted thro” a Section of.this Channel in like 
fore tranſmitted. thro? the Sections of both Rivers: But a Section of the 


Rhone, after it has received the Saone, is far leſs than the Sum of the 
gections of the Rhone 2nd of the Saone, before their Conflux. N 
Therefore let the Radius of the contracted Vein of Water, Lge all 


the Particles in the ſame Section of the Vein have acquired an equal 


Velocity, be e, and let that common Velocity be called w. 
Now the Meaſure of the Water flowing thro? a Section af the contracted 
Vein in the Time T will be thus,” 9 
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Nbg t thro! this Scion in o the Time Ly And 9155 5 * * is the Mea- 


Jars of the Water paſſing chro? this gection in the fame Time. 
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And the Motion of the Water paſſing thro* the Section * che Vein : 
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But the Meaſure of the Water paſſi 58 thro* ihe Sectio of the Vein | 
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Curoll. | Since v? = =, and the Altitudes are in a dupl Ratia I 
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the the Volt generated by falling from thence, it is manifeſt, that 

IH this is the Velocity of the Water in the contracted Vein, by which 

| it can riſe upwards in F acuo to 2 of the Height of the Wale aboxre 
3 the Reie! 

Schel. I. This wonderful Conteation of the Vein of Water vas firſt of all 
diſcovered, about 30 Years ago, by Sir J. Newton, when he was con- 
fidering the Motion of effluent Water more attentively, on Account 
of ſome Difficulties propoſed by Mr Cotes, who was then taking care 
of the ſecond Edition of the Principia; and Poleni, afterwards con- 
firmed it by many Experiments. From that Time this Phænomenon 

has more than enough exerciſed the Wits of Philoſophers : But the true 
Cauſe of this Contraction has hitherto eſcaped cies all, 7 


The Radius of the Vein determined by this Problem e, or rx 


0.8165, 1 is a little leſs than the Radius r x 0,84, delivered by Sir Iſaac : 
and-a little greater than the Radius r x 0,78, bd to Polent's 
Meaſure, and is a] moſt a mean between them both, 


But the Velocity above determined - — IEF ; » by. hie KY be Warten 


. riſe almonds: to + of the Heig ht of the Veſſel above -the Hole, dif- 
fers very far from the Experiments, by which Fountains are found 
to riſe, to almoſt the entire Height of the Ciſtern. Now that Diffe- 
rence of Velocity, proceeds from the Reliltanee.. of the ambient Ait, 
which is ſo far from diminiſhing the Height e the Spout, as is com- 
- monly believed, that it does not a little increaſe it, as will appear from 
the Solution of Prob. VII. 
4% From what has been ſald above in Prob, II. Sebal: 2. it appesm 
that theſe Values of ę and v, cannot be accounted accurate, unleſs the 
Altitude of the Water be accounted infinite with regard to the Dia- 
meter of the Hole, but that they a, ay near to the true a” 
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meter of the Hole. But if you would accurately determine the ſame 
Values, * wat uſe the Meaſure determined in che fame. Sheik or. 
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wake uſe of the infinite Serieſes in the ſame Scholiim.. : 

The Water running out 7 apt a circular. Hole in Nos. Middle of the Prob. ww. —_ 
Bottom of à cylindrical Veſſel, where the Particles of Water in running 1 
goon within the Veſſel find ſo great a Refftance from the Want of Lu- —_ 
bricity, that the Motion of the Water is thereby remarkably diminiſhed, N 1 


eg alſo the given Meaſure ef the effiueyt Mater, to determine the Motion 
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of the ſame, and the Velocity with which it goes out e the Middle _ 1 | 
62 the given Meafure of the Water ranving. ont in ue Time 11 EE. 
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ſame Problem is 


Value juſt now x found, that Motion, becomes Io 9 = a1. : 
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If from the Motion, n can be 9 in 5 Time 1 by the Corel. 


Column of Water over the Hole, or from mr? AV, be ſubtracted, the 
Motion of the Water running out in the ſame Time, 29* m r* A Tx 
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Prob, V. With the fame Pofitians ond; a 2 0 neglecting et 1 of 


ter af a ſmall Diſtance without ib Hole, where the Vein is mojt con!ratied, 
and the Velocity of the Maler in ibe Vein ſo: contracted 3 | 


wy the Vein in abs Time Tri is SLED But this i is gl to the given 


Water be! in any Manner diminiſhed by Refiſtance, as in this Prob. or 


not diminiſhed, as in Prob, III. ſeeing it is either way e= . 


the Velocity 1 is. at the ſame. Time diminiſhed in the contracted Vein. 
V vg » 


For when i in Prob. III. it had been 5 at it now becomes u 
= = 31. ö chat is, v 18 nie Haw * 0,866 to x obs 
raking 7 =0, 371, according to. Poleni 8 Experiment. ia 
L. ＋ K — 1 | as 
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=; in | like Manner a as it was | found in Prob I. 
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the Wafer without the Hole, io deterinibartht Diameter of the Vein of Wa. 


By Prob, III. the Meaſure of the Water paſſing through a Scion gf 


$1 2 mr A 43 - whence ef v =. a. IN bs FO | 

_ Moreover, by the fame Prob. III. the Mition of the Wer paſting 

through a' Seftion of the Vein i in ; the Time T is Al - AL 55 to which 

is equal the Motion determined by the former Problem, 37 n 5 A\ v. | 

whereſore 26 1 2 72 V.. "Ha \ 
„ 29 * 5 
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Ceroll. 1. The ſame Proportion remains between. the Radius of the Hole and 


the Radius of the contracted Vein, whether the Motion of the effluent 


Groll. 2. When the Motion of the effluent Water i is ; diminiſhed by Reſiſtance, 
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ANNA AS. 3 * 30 pot 
rumig tut through . a. circular Hale in the Middle f. =o VI. 
1 Fa Veſſel, wwhen be Particles of - Water, al thiy flow. © 


lnmwards within the Veſſeh, ſuffer ſor great 4 Ralſtance from a Want 
7 that the Motion of the Mater is notably diminifhed thereby,” 


and alſo the Meaſureoft ent Water being given, to determine the Motion 
of the ſame, and | the Velocity with "which il goes o through the middle 
of the Hole. TAG. 


Let the given Meefurt of the War rubbing -out in the Time: T be 
2 A 4, as in Prob. IV. and by help of the ſame Problem we ſhall 
hae the Motion of the ſame 39% m#* A V, and the Velocity, with 
which it goes out tchreued the en of the en or v = oY 1 V. 2 

Fun e e eee e 3 | it 
Wants, 7 is n v is as v, that is, as 4 A. | | 70 | Corall. 
' You will find theſe accurately determined in Prob. IV. gebol * "- -*Bchol. 
The Water running out into the Air, and neglecting the Acceleration of f! ENS. VII. 
the Water without the Hole proceeding from Gravity, i, any 2 of the 3 
following are given, namely the Meaſure of the effluent Water, the Velo- 
city in the Axis of. the contratied Vein, and * Diameter of {pe ome Vet ar, 5 
to determine the remaining one. fy 
When the Water burſting out of the Hole is carried through a 
Vacuum, it is ſhewn in the Solution of Prob. IH. that the Velocity 
af the Particles of Water becomes equal through the whole Section 
of the contracted Vein: But now, when the Vein is carried through 
the Air, that Equality of Velocity muſt neceſſarily be taken away. 
For the outer Parts of the Vein ſtir the ſurrounding Air into Mo- 
tion, and are retarded by it, ſo that they cannot acquire an equal 
Velocity with the reſt, But the outer Parts, when they are retarded-, 
by the Air, retard the inner contiguous Parts, and they the next 
and by this Means every inner Particle is carried ſwifter than the con- 
tiguous outer one, ſo that the Velocity is greateſt, in the Axis of the. 
Vein, and leaſt -in the Circumference. And as the outer Parts are. 
carried more ſlowly through the Air, than they would. be carried through 
1 Vacuum, it thence: comes to paſs, that the middle Parts are carried 
more ſwiftly, . the Air ſurrounding the Vein, than they would be car- 
ried, on the Removal of the Air. For which Reaſon the middle 
Parts of the Water in Fountains riſe much higher in the open Air, 
than they would rife in Vacuo, as we. obſerved at the latter iy of. 
Prob. III. Scbol. I. 8 
Moreover, thoſe Parts of the Air, which are contiguous t to "the | 
Vein of Water, when, they are ſtirred into Motion by the Water, 
ſtir others into Motion, that lie near them on the outſide, and theſe 
the next outer ones, and thoſe the reſt ſucceſſiyely or ſonng. Certain. 
Diſtance from the Circumference of the Vein. 
But the Velocity of the Particles of Water, muſt neceſſarily ſo. | 
decreaſe from the Avis. of the Vein to it's, Circumference, that the, 
relative Velocity of every Particle e ſituated, may he every 
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outſide, for the Cauſes mentioſted in the Solution of -Þ 

if any Particle has a greater relative Velocity "than the keſt, it mol 
find à greater Reſiſtance from the Attrition of the achacent Pittile 
outwards, and by that means will be brought to an equal relative 
Velocity. witn the veſt. In like Manner every Particle of "og 
. ſurrounding Air, which is ſtirted into Motion, will have one, 414 
the fame" relative Velocity with \ Reſpect to the e Partil of 
Air outwards. „ ER VO or VT, 

But the relative Velocity of the Parücles of Water" among them. 
ſelves, is very different from the relative Velocity of the Particls 
of Air, which may be conceived in this Manne. 


Any Particle of Water in the outer Part of the Vein is Dllicite 


by the next Particle of Water inwards to accelerate the Motion; 


and is alſo retarded by the next Particle of Air: And when that 2 


outer Particle has ould; the due Velocity, theſe two contrary Forces 
muſt needs be equal, one of which retards the Particle, and the other 
accelerates it. But that cannot be done, unleſs the Fattum of the re. 
Jative Velocity, and of the Denſity of the accelerating Particle of Wa. 
ter is equal to the Fadum of the-relative Velocity,” and of the Den- 
ſity of the retarding Particle of Air. But the Denſity of Air, is to 
the Denfity of Water as 1 to 900 nearly. Therefore the relative 
Velocity between the outer Particle of Water, and the next of Air, 


is to the relative Wenn of che 2 next Particles of Water as 900 o 


* nearly,:i 15 

Moreover, that inmoſt Particle of Air * ſollicited by the next 
contiguous Particle of Water to "accelerate: the Motion, and retarded 
by the next Particle of Air outwards. And as here two contrary 
Forces are equal to one another, the Fadtum of the relative Velocity 
and Denſity of the accelerating Particle of Water, will be equal to 
the Factum of the relative Velocity and. Denſity of the retarding Particle 
of Air, Wherefore the relative Velocity, which is between thoſe 2 Par- 


ticles of Air, will be tothe relative Velocity, which is between the inmoſt 


Particle of Air, and the next of Water, as goo to 1 nearly; and it 
will be to the relative Velocity, which is between the 2 next Parti- 


cles of Water, as 900 * 900 to 1 nearly: And this ſo great relative 
Velocity will always be conſtant through the whole Thickneſs of the 


Ring of Air, which is ſtirred into Motion by. the running Water. 
Na let the ſame be ſignified by the Letters r, 1, b, 4, V, A, T, 


as in Prob, II. Alſo let v be the Velocity of the Water in the Al of 
the contracted Vein of Water, + the Radius of the ſame Vein, R the Ra. 
arms of an imaginary Vein, by which the Velocity 9 by decreaſing 
gradually, in like Manner as it decreaſes in the true 1 Is reduced to 
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| 1 g= 7 V . N. "Ti 2 75. E. n i e 
We ſuppoſed. above, that the 75 ok the Water running through 24 1 
the contracted Vein is equal to the Motion of that which runs throu 

the Hole. But this is not true in W Strictneſs. For 

the Motion of the Water, pgs FE throvgh the. Hole is equal to the . 
Mition of the Water avs & Gh "7 ed Vein, and tao 
tie Motion of the Ring of Air ſyrroyoding the Agr which. Aw is 
lured into Motion b. 7 5 Water runhin the. Veins, D 
gether, But we look: upon the Motion. 105 Ring of "Nip, as R 
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thin fine it's ic bas e. „„ 
8 Thickneſs is nor gredis eee 2Y Bp. 
Denſty 1 is not greater than 52> 75 Par of the Denny of the Water! 
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Fluids, which ariſes from the Motion of the ſame Parts among them. 
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1 Sir J. Newton, a Re/iftante” ükiling from 
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"4 8 
— 31 


want of Lubricit y. rnd in ng te ny 27 
+ He makes it of two Sorts, one arifing from the Tenacity of the 
Fluid, the other ſtom the mütudl Attrition or Friction of the Furs 
of the Fluid between themfelves,”” 
a1 Heithinks the Bir” le AUTH 1 Seen Sürkace or chat it pro- 

de thinks the Firſt is” uniform in à given Surface, or that t bes 
duces an Effect proportional to the Time; which Opinion is fayoure 
by Experiments: He is of Opinion that the latter is Increaſed'in 3 

rtion to the Velocity, or in a Proportion ſomething leſs. * 
does not determine any Thing about this, for Want of ſuitable Ex? 
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Gorell. 1. 


Corell. 2. 
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There" ty 1 a doable we r Diameter of the . 


Fn 1— 2 i But 9 5 5 78868 : 0 e wy _ bin * 
Therefore as the Altitude of he Veſt is 5 double the Damen of 4% 

Hole, we may have ** = 2 Va, or 92 =V. 1 5 5 pf 5a . wa | 1 
Moreover, by Prob. Is. 1 4. K cecreaing p tends 0 Ko. of 
Therefore when the Altitude of the Veſſel i is very ſwall, as ifi i do not at 

exceed. 2 Diameters of the Hole, we may have pe or 75 = = 7 * 
F 1 ms aicomiont WW im : 
= 4 V 72 —— . 5 | | * = 
6 FT Wen Poa Ty = 7 LIT and I 
ſubſtituting inftead of v and 2 the Values of the fame Juſt now found, Or 
e aan ver Vie If 
eee N M 
v1 IVZ x 0,6687553907 whence, g r o, 81777466. 10 
Here therefore is the Value of e, when the Altitude of the Water s "= 
double the Diameter of the Hole; and as by Prob. VII. Scbol. 2, b ob- 1 
tains a conſtant Proportion to the Radius of the Hole, it will oba the = 
ſame Value in any Altitude of Water. . 5 F 
By Prob. VIE R = ry x 82 * andby the Value of jt an 
now. found, we have —4 = „ 3,9887710, which is the Value of 8, The 
when the Altitude of the Water is double the Diameter of the Hole; Water 
and as by Scbol. 2. of the ſame Prob., there is a conſtant, Proportion WW Len c 
between 1 and R, therefore R will. obtain this very RS whatſoere _ rr: 
may be the Altitude of the Water. ) ; | | Alitadl 
| Becauſe v is almoſt = V, and is almoſt= , : when the Altitude > ta 
the Water is doublethe Diameter of the Hole, therefore it will be vn Vets 
Altitude of the Water -y av: = Ev: 3 . . And: as by Pri vi Now 
75 a, 1 
Schol, 2, the. Proportion | is. conſtant en cad. 7 v, eue —5 
=y E whatlgever the Altitude ofthe Water werbe. ibs 11 Vo: 
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| HYDRAULICKS 
e given Veſſel always full, thre? a given Hole, 
F the: 2, following Quantities being given, namely, 


5 * 


1 i 


The Water running out. 
"io the Air, and any one 


Yin, or the Altitude, to which the middle Part of the Vein can riſe, the 
Motion being turned upwards, to determine the reſt. SED F 


2% mn A, the meaſure of the effluent Water, o the Velocity in the Axis 


Out thro? the Axis of the Vein can riſe, and firft let 2 q mM 72 be given, 
whence q is given, N 8 . 
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LY 0 


85 2 i 
* =34q . 
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Moreover a = NH,. «Tf 1 
s * * tay, " } i A a 0 þ das as rs 
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Laſtly, if a is given, lince a=3 4 A, therefore 4 = Tx and 
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Water riſes iſuing i bro the Air from à Heſſel of a given Altitude thro a. 
ziven circular Hole, to determine the Altitude, to which, when the Motion 
' turned upwards,” Water will riſe, when it iſſues from a Veſſel of any given 

Alilude, thro! aky given'cireular Hole; ee. 


; Let the letters'r, 5, A,E, q,'P, expreſs the ſame as in Prob. IX; and 
ct a and e be the Altitudes to which Water can. riſe, iſſuing 'out of 


* 


Vellcls, the Altitudes of Which are A and E reſpectively. 
| Now IST 275 4 | + q 5 Cong 99 5 * 5 2 \. j 2 | EX * 4 
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of the contracted Vein, 4 the Altitude, to which the Water running 


93 
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By Prob. X. Cor. 2. r= * 3, whence NV. Hence 


Prob, XI. 


fle Meaſure of the effluent Water, the Velocity in ibe Axis of the contriiffed 


Let Abe the Altitude of the Veſſel, r the Radius of the Hole, 


ad * 
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t 4 
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The Altitude being given, to which, when the Motion is turned upwards, Prob XI 1. 
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If the Altitades of the Veſſels ſhall be equal, or E = A, ben ns 
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ca 
ing for E e it becomes: = 5 22 5 10 
br E. — e being given, e alſo is given, or the Altitude to which the 
Water is carried, when it iſſues ont of the new Veſſel. ; Ve 


If the Holes in both Veſſels ſhall be equal, or 5= r, "they K =#A,. 
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-If the Diatdrors of the Holes ſhall be in a Ratia, of - the . 


the Waters will ſpout to Altitudes proportional to the Altitudes of the 
Ea 
veſſek. For if: ee re A, and u = I, whence «= 77 
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| | wp, 
erer: E,; A, or E AE, A G 645 E A. K ; 
f fo 4080 2% — 71 % 


Since y X 2/3 Ka 3 Ka=vF Apna eee 2A 


* 2 XK e 9 wiese by ſubſtring for n 
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 Hences by making bf. Ky: TAs r * % : A. col. * 


That is, "hs Defedts of ſpo uti hg Waters, or the Differences between the 
Altitudes of the Sp pouts, Na the Altitudes of the Veſſels are in a Ratio 
compounded of hea A e Ratio of the Altitudes of the Veſſels directiy, 
and of the Ratio of the 
Rule is exactly true, when s A =r E by Prob, IX. Cor. 1. and comes 
very near the Truth, when E and s are ee or diminiſhed in the 
ſame Proportion nearly 3 and it errs but little from the true Altitude of 
the ſalient Water in apy caſe, provided E be not {a Wh than 50 18125 
and at the ſame Tine s 2 not leſs than 3 Lines. 


k 


When 5 =7, = A2 


the Defects of the Altitudes of ſpouting Waters are almoſt in a dupli- 
cate Ratio of the en of: the + agg yoo Is the e Rade * 
Mariotte. 1 


Veſſels are equal the Defeats of the ſpouting Waters are almoſt as the 
Diameters of the Holes reciprocally. 

If any one has a mind to examine the Truth, of this Theory by Ex- 
periments, I would defire him, 


1. Touſe a Veſſel that is very large, 2 at. weil in the upper Part, that, 
during the whole Time of Mees. the Experiment, the Altitude of the 


Water may not ſenſi anged. But if the Veſſel is not ſo large, 
but that during the Eile Rog from the Hole, a remarkable Decreaſe of the 
Water is fou — then the juſt intermediate Altitude between the greateſt 
and the leaſt Altitude of the Water is to be taken for the conſtant 
Altitude; which is better than: 1 the natural Motion of, the 
Water, by pouring freſh Water upon it. 

2. Let the Veſſel be of ſuch a Depth, that if you would let dut the Wa- 
ter thro* a Hole made in the Side, the Velocity of the Water going out 
thro? the Centre of the Hole may; be ſafely taken for any Velocity, with 

hich the Water, Will he thr thro? al the Hole, when there is no Re- 
ee. hn eee Bis 

3. Let the Taming, in -which the Hole is made," be Yo chin, or at 
kast have ſo thin an Edge in the Circumference, of the Hole, that the 
Thickneſs of that Edge may be accounted as nothing with reſpect to the 
Diameter of the Hole. 5 Thickneſs of the Lamina e be jk 

0n the outer F ace of the ina, NG the inner F. 


10 


iameters of the Holes reciprocally. And this 


= nearly, that is, when the Holes are equal, Coroll. 6. 
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When E = A, . 1 — ein! mol is, when, the Altitudes of the cal 7. 
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Exp. 7. 
Exp. 8. 


SED e KEB 


plain Fer 4 Angle of this Edge ſtiould be fo acute, that the Wat, 
iſſuing thro' the Hole may not adhere to the outer Side of the Lamina 
Theſe things being prepared, the following | Experiments: may bs 


made, by which, as by ſo many Cr, we may judge of the Certain 
5 of the above Doctrine. | 


"When the Water is let out thro? ＋ Hole i in tlie Side. 6f the Veſſel, let 


the Diameter of the contracted Vein be meafured very diligently, ob- 


ſerving whether it remains Always the ſame; 3 howſoeyer, the Altitude df 


the Water may be changed. * 


Let it be obſerved, ale 1 7 J 18 a4 the 1015 Pro. 
portion to the Diameter of the Hole, when Holes of different Magni. | 
tudes are uſed. 

The Water iſſuing, eirber ftraig down te thi Bath: of the Veſſel, 
or horizontally thro? it's Side, let it be very carefully obſcived how much 
runs out in a given Time, uſing different Altitudes of, Water, but one 


and the ſame Hole. 


Let the ſame be obſerved, when Holes of a different Magnitade are 
uſed, but keep the ſame Depth of Water. 

' Obſerve how much runs out in a given Time, in 2 different Caſes, in 
each of which there is the ſame Propottion of the Diameter of the Hole 
to the Altitude of the Water. For if the Meaſures ſhall be found in a 
Ratio compounded of a duplicate Ratio of the Diameters, and a ſimple 
Ratio of the Altitudes, as in Prob. IX. Cor. 3. you will have a great 
Confirmation of our Theory. 

In the ſame 2 Cafes, the Motion of the Water bein turned upwards, 
by means of a large Tube fitted to the Side of the Veit, and perforated 


at the upper Part, obſerve to what Altitudes the Water will "rife, For 


if theſe Altitudes are found proportional to the Altitudes of the Water 


in the Veſſel, as in Prob. XII. Cor. 3. you will haye' another moſt 


certain Confirmation of this Theory. 
The fame Hole continuing, but the Hei ght is the Water being | 


changed, obſerve to what Height the Water is Serien 


Let the fame be obſerved, when the Nlagnitude a! the Hole i 
chang ed, the Height of the Water Continuing che we, 

Bar of all theſe Experiments thoſe ate to be preferred, by which the 
Height, to which the Water riſes, is noted, When the Motion of the 


Water is turned upwards. For this Height may far more eaſily be taken, 


than the Meaſurè of the running Water, and the Error, if there is any, 
in taking the Altitude, is of far leſs Moment, than that which is com- 
mitted in eſtimating the Meaſure. For as by Prob. XI. the Altitude of 
ſalient Water 1 1s 3 45 A, it is plain that the af. Error admitted in the 


Meaſure, or in q, will be almoſt doubled i in 457 N and fo't wil wo doubled 


in the Altitude of the ſalient Water. 5 
But the leaſt Error admitted in the A of ie! Klett Water, 

or in 45 A, is reduced to almoſt half 1 in e chat is in the 

Meal are of Ethe t Wält. „ eee 287) e e ee 260 12 
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In the mean This, ci eee are W by ſuch Perſons Second Gow 
as have Leiſure, as well as a Deſire of knowing the Truth, we muſt uſe, Schollum. 
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as far as we can, thoſe Experiments, with which we have been furviſhed RP 
by the Diligence of our Predeceffors.  ' 5 1 
Theſe are of 3 kinds: F or they meaſure either, . | is 8 [| 
1. The Diameter of the contracted fp ed DE | 
2. The Meaſure of the effluent Water; =. 14775 1 nn 
3 3 The Altitude to which the Water „ 5 if 
1. The Radius of the contracted Vein, as meaſured by Sir L Newton, il, 
1 Kon when the Diameter of the Hole is } of a London Inch. ll 


The ſame, as meaſured by Poleni, is r X 0,78 nearly; when the Dia- 
meter of the Hole is 2 s Paris Inches. 
By our Calculation. it is 7 x 0,818 nearly, ee ee is 1 * Diameter 
of the Hole, which is about che e Magnitude between the 
Meaſures of Neuoton and Polen. * 
2. It happens very N that none of the Meaſures of effluent 
Water, except, thoſe taken by Polzni are of any Uſe to our Purpoſe, For 
as he informs us, this Meaſure, when the Water iſſues thro' a Tube, 
br greater than when it iſſues from a naked Hole. And as Holes 
1 made in Laminæ are to be looked upon as ſhort Tubes, at leaſt if the | 
_ Thickneſs of the Laminæ is not as fn all as poſſible with reſpect to the 
Diameter of the Hole, and thence it comes to paſs, that all the Meaſures 
of fluent Water taken before him are found to be greater than the 
Truth. „„ a 
Therefore we mt uſe only the Meaſures ken by Poli. And 1 85 
theſe , which were taken with that great Hole of 26 Lines, are 10 in 
Number, namely by ſuppoſing a heavy Body to fall in Yacuo thro? 
15 bh 5 lach, 10 Lines Paris Meaſure, in 1, - the Meaſure, is 


1 =2 mn Y A X 0,5772 is 2 Of all 1 0 1 7 interme- 
2 — = — 0,32 diate is 2 m7* AX0,571 nearly. 
3 — — — 9.673 Therefore we have this for Po- 
4 — — — 855710 eni's Meaſure of effluent Water, 
5 — — 0, 5600 4 171 the Altitude of the Veſſel 
6 — — — 0,5675 is 33 Pari Inches, which is the 
75— — — o, 3689 Sagas, og Altitude between. 
8 — — — 00,5703 thoſe which were uſed by; 1 
9. >, H,,; ũ GQ , ], 
een MENS. 19 : | 85 e e eee eee 
1 1 L $9 © $6. > bro err e nene 
0% eee 461, 77 eee 


But the 5 which i is taken, to this Aude by de our Calculation 85 N 
tom Mariatte's fundamental E Fhich we mall produce 
1484 TY 2. 32 10.703 1 51 
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Abo 45 6 Patt. But ſo ſmall a Difference might ariſe either from an 
Error of == Part of an Inch in eſtimating the Diameter of the Ho: 
b 3 


100 


or from the Veſſel that receives the effluent Water being about der Part 


greater than in Poleni's Computation; or partly from both, Add, that 


- 


this Difference is twice as little as What is found between Polen?s on 


3. We ſhewed before, that Polini has rendered all the Experitentzof 


his Predeceſſors uſeleſs concerning the Meaſure of efluent Water, becauß 
they took no Account of the Thickneſs of the Lamina, thro' which the 
Water iſſued. Whence ſome may not unreaſonably ſuſpect, that there 
is the ſame Fault in thoſe Experiments, by which the Height of the 
ſalient Water was diſcovered. But Poleni has removed this Doubt by 
another excellent Obſervation. For he diſcovered the Meaſure of the 
Water to be greater in flowing from a Tube than from a naked Hole; 
but, what is wonderful, that Water iſſuing +thro* Tubes“ of 5 or 1. 
Paris Lines in Length, reaches only to the ſame, or very little 1b 
horizontal Diftance, than it does When it iſſues from # naked Hole, 
Therefore the greateſt Velocity of Water is very little leſs after it's Exit 


from a Tube, than after it's Exit from a Hole, when the Tube is not 


very ſhort: but when the Tube is very ſhort, ſuch as a Hole in a Lomin: 
that is not very thin, the ' greateſt Velocity of the Water may be ac. 
counted the fame after it's Exit from this Tube, as after it's Exit from 


by 


2 Hole in a very thin Lamina. 


Therefore, to find out the Certainty of our Theory, let us make uſe 
of Mariotite's Experiments concerning the Altitude of Fountains, in like 
manner as if the Holes that he made uſe of had been made in very thin 

Let us therefore aſſume ſome one of his Experiments, which may be 
taken as a Foundation for finding the Altitude in the reſt of the Expe- 
rinene tor 52th agen: EET FT OS, 
Hie indeed propoſes that for a fundamental Experiment, where the 
Depth of Water in the Veſſel is exactiy 5 Paris Feet. But ſince ever 
ſo little an Error, ſuppoſe of 2 Lines, in this Experiment, may pro- 
duce a conſiderable Error, namely of more than 8 Inches, in a 7 times 
greater Depth, which Mariotte uſes afterwards; we will chooſe that 


Experiment for a fundamental one, in which that greateſt Altitude, 


12 


7 times greater than the firſt, is appliet. N 
Therefore let that Experiment of Mariotte, in which the Diameter 


of the Hole is 6 Lines and the Depth of Water in the Veſſel 34 Feet, 


11 1 Inches, or 419 1 Inches, Paris Meaſure, for the Foundation of 


— 


our Inquiry. 


When he applied this Altitude, he found the Water iſſuing from 55 
Hole to riſe to the Height of 31 Feet, 8 or 9 Inches, that | is, to the 
Height of 380 # Inches, N . 
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Therefore A = 419,3 . 4 = 380, . and « = 39 Inches. 


Veſſel, is 26 Feet 1 Inch, the Water riſes thro' the ſame Hole, accord- 
Height of the ſalient Water, by Prob, XII. Cor. . is 24 Feet 3 Inches, 


the ſalient Water te reach, With thoſe Altitudes, to which it ought to 
ariſe by our Calculation, we have thrown, both into Tab. I. where you 
ſee the Calculation to agree ſo with the Obſervations, that nothing can 


be doubted, but dur third Poſition, by which the Ręſftance, ceteris 
parilus, is in a fabduplicate Ratis of the Altitude, is right. 
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In another Experiment, where E, or the Depth of Water in the 
ing to Meriotte, to the Height of 24 Feet, 2 1 Inches. But e, or the 


But, for the better comparing of the Altitudes, which Marioltè found 


be better. And as theſe Experiments are made with the ſame Hole with 
the Diameter of 6 Lines, the Altitude only being dh . it can ſcarce 
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the ſame Veſſel reached the Height of 25 Feet, It ou 


When inſtesck o the Hole of 6 15 655 5 _—_ * of the Yi 
of 4 Lines, he found the Water iſſuin from a Veſſel of the above. 
mentioned Altitude, 24 Feet 111 In As. to reach the Height of 
30 Fect. Ir ought to haye reached by Prob. XII. on 2, to 30 Feet 

Inches nearly. Sato; 

Afterwards when he ala the Hole wy Lines es, Ss Water iſſuing from 


i ns of, 


by the. ſame Corollary to 28 Fe * 9. Inches nearly. 

But theſe differences between the Altitudes from Calculation, 155 thoſe 
obſerved by Mariotte mig WP Prqeed ſrom a ſmall Error in taking the 
Diameters of ſuch ſmall Holes. 

For if the Radius of the greateſt Hole, which Mariphte makes equal 
to 3 Lines, exceeded 3 Lines, by — Part of a Paris Inch; or if the 
Nadius of the ſecond Hole, wi ich Mariotte makes equal to 2 Lines 
wanted z Part of a Paris Inch of 2 Lines; in either Caſe the Water 
will riſe by the, Calculation to the Height of 30 Feet, a8 Mariotte 
obſerved. 

Alſo if the Radius of the leaſt Hole was leſs than 14 Line by = Part 


100 


ofa Paris Inch, and at the ſame Time the Radius of the greateſt Hole 
exceeded 3 Lines by s Patt of an Inch, the Calculation will give the 


Altitude of the ſalient Water 28 Feet, as "Mariotte found it. 
The Calculation being, thus corrected Tab. II. and III. exhibit the 
Altitudes of Mariotie compared with our Calculation. 
But here it muſt be obſerved, in Tab. II. that the Altitude of the 
Water ſpouting from a Veſſel of 24 Feet 3 Inches, according to Maritit's 
Obſervation, reaches to 22 Feet 8 Inet and in Tab. III. that the 


Altitude. of the Spout from the ſame Veſſel is 22 Feet 2 Inches, both 


which greatly exceed the Altitudes aſſigned by our Calculation. 
Tye it is manifeſt, that Mariolie's Numbers are corrupted. For, 
The above. mentioned Nule of Mariotte, which, as he himſelf 
eeſtifies. agrees well enough with the Obſervations exhibits much 
ſmaller Numbers, which come pretty near to our Calculation. 
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105 11 can beveribe, that. the; Water iſſuing from the Hole of ane, 
frould reach the Height of 22 Feet 8 3 Inches, nor that the Water 
ſuing from dhe Helle of 3 Lines ſhould reach the Height of 22 Feet iT 1 
1 for Water iſſuing from a Hole of 6 Lines reaches only to the 
Height of 22 Feet 10 Inches, which will _ —_— from the Analogy 
Mario 8 Obſervations. n 

2. If the true Height: is 22 Feet 4 Inches | in Tab. III. the Water iſfu- 
ig from a Veſſel 24 Feet g Inches deep, riſes to a greater Height than 
9 7 iſſues f m Veſſel 26 Feet 1 Inch deep, which is manifeſtly 
abſurd,” „ ie 90 25861 Re en e 1; 
Hence I am induced to eben chat Meriatte, when he ſpake: of 
the firſt of theſe Experiments, wrote in his Adverſaria, Le jet de quatre 
lignes, 1/4 4 Plus bas. que d' onze pouces ou onze pouces & demi, gue 
celui dont aſuſage toit de fix lignes; whence De la Hire tranſcribed plus 
as que dium pduce ou un pouce & demi. Noy this Correction being 
made, the Altitude obſerved by Mariolie will be 21 Feet 11 Nepp 
or 10. which agrees exatly 115 our Calculation. 1 5 
It will not ſeem ſtrange that ſuch Miſtakes ſhould happen, I we con⸗ 
ſer, that De la Hire: himſelf, who, after Mariotie's Death, had the Care 
of printing his Papers, in the Preface to this Work ſpeaks, in the fol- 
| lowing, manner: 4 LO de cel OUUrage: Hoi alſez au net pour tre. impri- 
mie z mais le reſte ma donn beaucoup de peine &r ajtwbler Pa endings: = 
men ont ett mis entre les mains apres ſa nl. | 
But, every thing being well weighed, our Calculation. agrees: fo 1 
with the Experiments of this famous and diligent Obſerver, as alſo with 

Poleni's Meaſure of eflyent Water, and with the Meaſures of the Dia- 
meter of the contracted Vein taken by Sir J. New!on and Poleni, that 
it can hardly be. dot bed. but that. the an Thiory' s, *cithes true, or 
very near the Truth. gik le 14576 VV. Io 

It is eaſily, extended to Water. ifluing rhpo?. any 8 or pofhibgulit 

Hole, and alſo to an annular Hole, ſuch as ſurrounds Sir I Neuton's 
Circellus'*, whence many things deduced from the Contemplation of this 
Greellus, in the Reſiſtance of continuous Fluids muſt be altered:; wii 
lems neceſſary to he mauer $0:the-,qared; to oxcits chende a mo 
. accurate Examination of- what has been ud,” +3 WE ft, 18. 1 92407 & 431 . | || 

II. The Animals all draw horizontally, and in 2 ſtrait Lide, canchent 4 : e 1 
night Angles; 'whereby they æxert their utmoſt Force By theſe Advan- 4 * * xd .. = 
tages a far greater Power: is gained: from. the, Strength, of Horſes, & = "_ T3% 
be. by their going round ig a Circle: for by the Twiſt and Acuteneſs Horſes or other 

of the Angle, they draw in«towards the Centre, whereby they waſte Animals hae 
their Power, and alſo. ſhorten their Levers : Beſides-their- Muſcles:and 282 A 
Tendons from their bindet Legs allalong their: Sides ta their Necks are 2 1 
Wake ſtrained, as the Duty is hardeſt. an one Side, even tho“ their ver yet been | 
My Wks 'Thereforceach of thbſe Taconyeniences muſt-belartended able wt \þ 
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ava; ſorwn to frequently contrarily moved, and by the often opening and ſhutting of 


; ” 6 ag poor of there muſt certainly be required a much greater Power to work the ſame 
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bow the Strokes with Pain e he Animal when at Works n Loſs TY 
of pi Piſtons Strength. 1. 

mey be made , 51 X Crane dots not riſequite }of its Circle, heicber de che 3 
3-event the Los or. Rods riſe: or fall perpendicular, but obliquely, by which an oval 
of Water, by Figure is made by the Piſton's Motion in every Cylinder, which occaſions 
the too fre- great Friction and a Loſs of Water, and every Arm of it is continually 
Te varying in it's Power whilſt working, as it's Lever is diſtant from te 
avith many Perpendicular Line, and 2 of the Arms oppoſing it a q| 
other Advan- they croſs the Perpendicular are always drawing to and from their own 
tage: altegetber Centre, by which the Power is“ not only loſt, but the Time alſo; and 


41/4115 farther yer, by the ſhortneſs of the Strokes, ll che Adjacent Water 


tbe R. S. Nov. the Valves, there is alfo a great Waſte: of the Wan beſides the 
28, by Walter heavy Bearings, Frictions, Surges, and Repairs, belonging to 17 o 
oe man which Inconveniencies and Impediments being 'thoroughly conſidered, 


. 401. Sept. than by my Method. For, hereby, a Stroke of 24 Feet will riſe, and by 

. 1734. enlarging or diminiſhing the fixed Wallower, you obtain a Stroke of any 

required Height, 6verito the extent of the Atmoſphere's Preſſure. 

tha great Advantage, the Water riſes freer, and with greater Velocity, 

and as the Lifters or Forcers riſe and fall exactly perpendicular, and with 

an equal continued Strain, and as the Bearings allo are fewer and lighter, 

_ conſequently the Friction in all theſe will be's great deal leſs than with 

the Crank, &c, And, Laftly, + of chat Water which is always loſt by 

the flow opening and ſhutting of the Valves will be ſaved. _ 

From 0 above Confiderations, and by the many riments I have 

made on this Occaſion, in order to know the real Difference between 

theſe different ways of Working, I find, that near twice the Quantity WW beo 

of Water will be raiſed to the ſame Height, in the ſame Time, with the  :like v 

fame Power, by my mo hae Nen with peer — San work tha 1117 

has ever n 2 a 55 broad, 

| bo mal 

0%, due of Fig. 102; 6 6; Ig the 12 Trae! he and of which 8 bey d 

the Engine. Pine: apples are to be contrafted to the place of the little Frame, ſo = „ 

Fig. 102,103, the Croſs- piece at III. may ſupport the bonne fit roſe enn in \ the cle Zontall 

304 one, for a better view only” »; 'Y 
5. 3. The little Frame on which the n 

turned T Gudgeons in the 4 horizontal 

c. & The ſtrong A the looſe Wers. a wi. 

4. d. The 3 W whoſd warned d wide I 

Coggs i in the great CCC | 

er 8.) 6. The Regulator, which | a Circular, direct, god! wagt 

Motion ſee Fig, 103, 106. 1 ty TIO has 2 
F. f. The drang Shoulder or Stud ized! tothe Shaf loſe by the 

lower, which ſtops this looſe Wallower, when the End of the R 

domes againſt 1 it, thereby Gall it for e N 75 
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Big 


ary on eee . * 5 the nie 1 4 _ Stems in the 
The Wheels x Is witl adit Cog 
fixed Wallo wer lying between them * 

, The fixed Wallower ſuppoſed-to be of þ Feet in Diameter (on a 
very ſhort Shaft) *whoſe Rods muſt be of caft ſoft Iron, and 


it's 2 Revolutions. 0 £43 Give: 16 


Y | {mall Leverage back Wheel, truly fitted: to direct the fame to riſe and fall 
ca aſiy and exactly petpendicular, to avoid F rietion and Los of Water in 


the Cylinders. q 
rtical Wheel, a all Sep 


4, 1. The large ver ment of which comes 
through the Floor in the Dome for the 4 Horſes to ſtand and Pray on. 
In. The Arms, and the main Shaft of the ame, © 
1. The turned T Gudgeon, with it's Collar and Shoulder, both x. 
which muſt claſp the Rim of the ynder Leverage Wheel; to Sep all firm 
and ſteady en in working. 2 
o. The Leverage Wheel of e's Fer in! Piaribeet, with a Bult gr 
Iron Rim ſuppoſed to be Ry We "and to hape a ſtrong ſhort Tron 
Spindle thraugh it's Centre, and at each End a turned Steel Collar and 
Shoulder bearing on 2 eat Cap Braſſes exactly level, and funk into a 
m_ arched piece” "of renn Well Braced = br hen Tor this 


p. p. Tue ſmall gde {abelian Whit, xac Hy f 
Part of the great Gudgeon, between the Collar add er, — 9 


be ſo placed and Reyed, chat their, Fr ien from the Gudgron. may be 
alike when at Work, © W426 5 . 
prot; "about 8 of 9 FRY 


4. . The Steps which the Horſe Pere 
broad, 2 Inches thick behind, good berg for wer Edge, being deſigned 
to make level Ground and footing. or the! hinder Logs when 
they dra. 8 ROURRT In 
r. 7. Four Horſes only i m view to avoid. Confuſion; all drawing hori- 
zontally in a trait Lise, and at right Angles, whereby theſe uſeful 
Animals will ſoon be taught a new and pleaſant way of working to them- 
elves, a more advantageous one to their rags and of greater N 
ww the Fublicka t CI 22 eee ne 0 Nara 
. The faſtening places behind che Hoſes; fn ſ 
Army" below in che Sup por 
jou may place ſmall Sfler ves or Rollers; the upper 
keel with each Herſe's Bteaft (whew/drawihg) and che Rope or Strap 
come over the ſame, in order to keep a Weight ſuſpended of ety 
more or. leſs one or Two Inches from 2 Flanke. By this Method you will 
euch informed of che Strengeiir of exch/Horſe, en it WE 44 
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chis Stud; and does che ſame on the oppoſite Side of the Wheet, 4 


turned, to elevate and Go the Racks to the Tote” of 24 Feet » 
' 4, 1. 1. i. The 4 Liſters or Forcers, behind edch of which muſt be a 


terzanda'Croſs:Bar 085. at eng of which © 
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1. The Dome merely for Ornament; in the place of which, erect 3 


upright Shaft, fix a Spur-Wheel to work with the Coggs of the great 


| tho? Subſequent to my Specification thereof. 


Of the Figure 


of the Earth, 
and the Vari- 


ation of Gra- 
wity on the 
Surface, By 
Mr James 
Stirling, 


F. R. S. No. 


438. p. 98. 
July, S ; 


1735 


Sight. — 


of great Simplicity and Advantage to the Publick, as being erected for 
lefs Expence, and as it will work pleaſantly any Number of Racks for 


4 Engine for” raiſing Water. 989 5 

and when to relieve him, as alſo when juftly to correct the ſlothful one, 

whoſe Weight reſting on the Plank will always diſcover his Lazineſz. 
. The faſtening Places before, being deſigned to direct their Heads, 


Work loft, over that a horizontal Windmil; on the lower End of It's 


.of-Wind. to do their whole Dutt. 6-43 

29. The Coupling Staples with their Braſſes. DE TT RE Ba 
*. The Strong Catch which confines the great Wheel to the Frame. 

v. The Screw or Key-band to confine all cloſe and tight, * 
2. The Cylinders which are ſcrewed together at their Ends out of 


Wheel, thereby to aſſiſt the Horſes, or when there is a ſufficient Forge 


&. All the ſame ſort of Work chiefly for Uniformity in the Draught, 
NV B. A fingle Shaft with the Jooſe and fixed Wallowers, will be 


lifting or forcing, 21 either of it's Ends, or at both together: But 
chiefly, as it is eaſily adapted to the different ſorts. of Windmih, 
Waterwheels, &c. of all Denominations already in Uſe. It alſo ſerves 
for ſmall Purpoſes, Vid. Fig. 103. The Pins 4, 4, and the Arms 5, ;, 
which claſp the Braſſes 6, 6, with the oval Figure 7 and it's 2 Teeth, 
make this Regulator, which is worked by the Stud in the main Shaft 


ln large Engines and Machines where the Motion 1s regular, every 

heavy Bearing ſhould have one of theſe Wheels, for they ſave Power 
by greatly abating Friction. Upon the Principle of theſe Leverage 
Wheels, Capt. Rowe has publiſhed what he calls his Friction - Wheel, 
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GEOGRAPHY od NAVIGATION. 


I, H E Centrifugal Force, ariſing from the Diurnal Rotation f 

the Earth, depreſſeth it at the Poles, and renders: it protuberabt B 
at the Equator ; as has been lately advancedby Sir J. Newton, and lone 
ago by Polybius, according to Strabo in the ad Bock of his Geog? aphy. 
But although it be of an oblate ſpheroidical-Shape,! yet the kind of that 
Spheroid is not yet diſcovered z. and therefore 1 ſhall | ſuppoſe it to be 
the common Spheroid generated by the Rotation of an Ellipſis about 15 
leſſer Axis; although I find by Computation, that it is only neat 


and not accurately ſuch, I ſhall alſo ſuppoſe the Denſity to be ie 
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where the ſame, from the Center to the Surface, and the mutual Gravitation 
of the Particles towards one another, to decreaſe in the duplicate Ratio = 
of their Diſtances: And then the following Rules will follow from the 1 
' pature of the Spheroid. fee e art oh 5 = 
1. Let A DB E be the Meridian of an oblate Spheroid, D E the Fig. 1055 
Axis, A B the Diameter of the Equator, and C the Center. Take any | 
Point on the Surface, as F, from which draw F C to the Center, 
F G, perpendicular to the Surface at F, meeting CB in G, and FH 
cutting the Line C G, ſo that C H may be to GH as 3 to 2. I ſay that 
a Body*at F will gravitate in the Direction FH; and that the mean 
Force of Gravity on the Surface will be to the Exceſs of the Gravity at 
the Pole above that at F, as the mean Diameter multiplied into the © 
Square of the Radius is to.5 of the Difference of the longeſt and ſhorteſt 
' Diameters multiplied into the Square of the Coſine of Latitude at F. 
2. The Decrement of Gravity from the Pole to the Equator is pro- 
portional to the Square of the Coſine of Latitude; or, which comes to 
the ſame, the Increment of Gravity from the Equator to the Pole is 
proportional to the Sine of Latitude, Hitherto I have conſidered the 
Variation of Gravity which ariſes from the ſpheroidical Figure, while it 
does not turn round it's Axis ;; but if 1t doth, the Direction of Gravity - 


will be in the Line FG, perpendicular to the Surface; and it's Variation 


now ariſing, from both the Figure and centrifugal Force, will be g times 
greater than what ariſes from the Figure alone; as will appear from the 
Proportion of the Lines F H and F G, the former being to the latter, 
.as the whole Force of Gravity, at F, While the Spheroid is at Reſt, to 
the, Force with which, a. Body deſcends at F, while it turns round it's 
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3. From this laſt Article it appears, that 4 of the Variation of Gra- 
vity is occaſioned by the Figure of the Spheroid, and the remaining by 
the centrifugal Force. And whereas the Earth could not be of an oblate 
ſpheroidical Figure, unleſs it turned round it's Axis ; nor could it turn 
round it's Axis, without. putting on that Figure: I ſay, that the Dimi- 
nution of Gravity, towards the Equator, known by the Experiments 
with Pendulums, prove both che Rotation and oblate ipheroidical Figure 
of the Earth. 7 : | Ll 5 7 8. 4 An 191109 10 59 en i $194 1 4 ft 

4. The mean Force of Gravity on the Surface, is to the centriſugal 
Force at any Point E, as a Rectangle under the Radius and mean Dia- 


. 


meter to a Rectangle under the Coſine of Latitude, and ? of the Diffe- 
_ rence of the lon _ and ſhorteſt Diameters. And. at the Equator, where 
be Coſine of Latitude becomes equal to the Radius, the mean Force of 
Gravity is to the centrifugal, Force, as the mean Diameter to f of the 
longeſt and 6 i This. Article is. found from the Prbpor- 
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bon of the Lines F H and & H; the former being to the latter as the 
Forceof Gravity to the centrifugal Force. | 4a 


n, £1 #8 
| pf 2* Emmocriqn — —— vRlibe found je che 
following manger: | 


11 


= 


ls | DA +44 | h 9 
he Moon revolves: about the Earth in 24%, 7 4. 


1 OS * 


1 * 


er in 39343 Minutes: And her mean Diſtance is about "59 in. 
diameters of the Earth, according to La Hires and Famſteais Tables: 
but near 601 by Halliy's Tables. I ſhall therefore take bo for the 
mean Diſtance, till it be better known : Then aceord ing to the Nature ot 
+ Gravity, as the Cube of the Moon's Diſtance to the Semidiameter of the 
Earth, or as 246000 to Unity, fo is 1547870000 the Square of the 
periodick Time of the Moon to 7166, the Square of the Number of 
Minutes in which another Moon would revolve about the Earth at the 
Diſtance of it's Semidiameter. And as this laſt Number to 2062096, 
the Square of 1436, the Number of Minutes in a Sydereal Day, is 

Unity to 287.7 ;. which would ſhew the Proportion of the centrifugal 

Force at the Equator to the mean Force of Gravity (by Corol. 2. Prop. 4. 

Lib. 1. Princip.) were it not for the Action of the Sun on the Moon. 
Therefore (by Corol. 17. Prop. 66. Lib. 1. Princip.) I ſay, As the 

Square of the Sydereal Year, to the Square of the periodick Time of the 

Moon, that is, as 179 to Unity, So is 287.7 to 1.63 which being 

added to 287.7, makes 289.3. And therefore, As Unity to 289, ne- 
glecting the Fraction which is uncertain, So is the centrifugal Force at 

the Equator to the mean Force of Gravity on the Surface. And thence 

(by Article 4.) As 289 to 4, So is the mean Diameter to the Difference of 
the longeſt and ſhorteſt: And therefore, As the Axis is to the equatoreal 
Diameter, So is 2307 to 2317, or in ſmaller Numbers, As 231 to 232, 
the ſame as Sir I. Newton found in a different manner, for he makes 

it as 230 to 231, and as 230 to 231, So is 231 to 232.004, —_ 

6. In the ſame manner the Proportion of the Diameters of any Planet 

may be found, if it has a Satellite: For. Inſtance, in Jupiter, he turns 

about his Axis in 9h. 56/, or in 396 Minutes, and his third Satellite 
revolves about him in 74, zů, 42/, 36%, or in 10302. 6 Minutes, at 

the diſtance of 15.141 of his Semidiameters. Therefore, I ſay, As the 

Cube of 15.141 to Unity, So is the Square of 10302. 6 to 30579, the 
Square of the Number of Minutes in which a Satellite would . revolve 

about him at the diſtance of his Semidiameter: And as this laſt Num- 

ber is to 3352 16, the Square of 596, fo is Unity to 11 8, or the cen- 
trifugal Force at his Equator to the mean Force of Gravity on his Sur- 

face. There is no need of correcting this Number, as in the former 

Article, becauſe the perjodick Time of Jupiter round the Sun is vaſtly 
greater than that of his third Satellite round him. I have choſen the 

third Satellite before any of the reſt, becauſe it's greateſt Elongation was 

- obſerved by Dr Pond, with a Micrometer adapted to a Teleſcope 123 

Feet long; and he alſo took the Diameter of Fupiter by the Franfit of 

che Satellite, Which is a much more exact Way than with à Micrometer 

But as the Planes of Jupiters Satellites almoſt” coincide with the Plane of 

his Equator, the Diameter; determined by the Tranfit of the Satellite, 

is his greateſt; and the Diſtance of the Satellite, which ou ht to have 
been given f. his mean Diarheers eren in ik preateft: For which 

' Reaſon the Force of Gravity already found," mult be R cn 


EL 


. E 


3 Pigut# of | the Eurtb. 

triplicate Ratio of his greateſt Diameter to his mean one; that is, if & 
repreſents the mean Diameter, and 4 the Difference of the longeſt and 
ſhorteſt, in the Proportion of 2 4 ＋ 3 d to 2 à very nearly, Hence, 
25 the centrifugal Force at his Equator, to the mean Force of Gravity 
2 


on his Surface, ſo is Unity to 11 4x r And (by Article 4.) 


1% 0 20 4% 166 6d 275 44. 


which makes a to d, as 108 to 10; and thence the Axis is to the equa- 
toreal Diameter, as 108 — 5; to 108 ＋ 5, or as 103 to 113 that is, 
as 12 to 13 8: Which agrees nicely with the Obſervations of both 
Dr Pound and Mr Brady, made with Huygens's Long Teleſcope z the 
former making it as 12 to 13, .and the latter as 25 to 27, which is very 


*% 


whoſe Diameters are much nearer to Equality. 1 : 

7. By Experiments made at Jamaica in the Latitude of 189 with a 
very curious Clock, contrived by Mr Graham, it was found that the 
London Pendulum went flower there by 2/ 6/7 in a Sydereal Day, than 
at London, But it was found by Experiments made with Thermometers, 
that 9 // were to be allowed for the lengthening of the Pendulum by 
Heat; and therefore it was retarded only 1” 57/7 by the Decrement of 
Gravity. So that while a Pendulum of London makes 36164 Vibrations, 
the Number of Seconds in a Sydereal Day, the ſame at Jamaica only gives. 
86047 Vibrations. Therefore the Force of Gravity at London is to that 
in the Latitude of 180, as the Square of 861 64 to the Square of 86047 ; that 
is, very nearly as 1106 to 1103. And (by Article 1, and 2.) if a denote the 


wes 


9 
. 
* 
BE 


7 — 2 will denote the Force of Gravity in general in any Latitude, 


whoſe Coſine is to the Radius as c tor: Where, if in the Place of c there 
be ſubſtituted the Coſines of 31: 32! and 18: o, that is of the 
Latitudes of London and Jamaica, we ſhall have the Force of Gravity at 
the former to that at the latter, as a 3870 d to 4 —19045 d, that is as 
1106 to 1103, Whence the mean Diameter of the Earth will be to: 
the Difference of the Axis and equatoreal Diameter, as 191 to Unity, 
and thence (by Article 4.) as the mean Gravity on the Surface to the 


In order to ſhew that this cannot be, I ſhall obſerve, that when the 
Moon's Diftance was ſuppoſed 60 Semidiameters of the Earth (as in 
Article 5.) it was found that the mean Force of Gravity was to the cen- 

trifugal Force at the Equator, as 289 to 1. But if the Proportion now 
found be true, the Moon's Diſtance of 60 Semidiameters muſt be aug- 
mented in the ſubtriplicate. Proportion of 289 to 239, and then it will 


ee Chap. V. . II. "kms 


nearly the ſame. And if this Theory agrees fo well with Obſervations. 
in Jupiter, there is no doubt but it will be more exact in the Earth, 


mean Diameter of the Earth, 4 the Difference of the greateſt and ſmalleſt; 


centrifugal: Force at the Equator, ſo is 191 to 4, or ſo is 239 to Unity. 
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become 64 Semidiameters. In the like manner if we cofnpute the 
Ratio of the: mean-Force of Gravity to the: centt᷑ifugal Foro: by-pre, 
ſuppoſing the Magnitude of the Earth, as Sir I. Newton and Mr Huygens 
did, we muſt ſuppoſe a Degree to be above 80 Engliſb Miles to-bring it 
out 239 to Unity, Now whereas it is certain that the Diſtance of the 
Moon is about 60 Semidiameters of the Earth, and that à Degree is leg 
than 70 Engliſh Miles; therefore, I ſay, that the Concluſion which 
ſeems to follow from the Famaica Experiment, cannot be allowed to be 
true.” And the Experiments made by Rzcþer, in the Iſland of Cœpenna, 
would ſtill make a greater Difference betwixt the Diameters of the 
Earth, than thoſe made in Jamaica. And the Lengths of the Paris 
and London Pendulums compared together, would make it greater than 


one 231 Part of the Whole, as it was found in Article 4. 
8. From all the Experiments made with Pendulums, it appears that 
the Theory makes them longer in Iſlands, than they are found in Fa&; 
The London Pendulum ſhould be longer when compared to the Pari; 
one, than it really is: The Jamaica Pendulum, when compared to the 
London one, which vibrates in a greater Iſland, ſhould be longer than is 
found by Experience; and the Pendulum in Cayenna (a ſmaller Iſland 
than Jamaica) ſhould {till be longer. This Defect of Gravity in Iſlands 
is very probably occaſioned by the Vicinity of a great Quantity ol Water, 
which being ſpecifically lighter, than Land, attracts leſs in Proportion 
to it's Bulk. And I find by Computation, that the Odds in the Pen- 
dulums betwixt Theory and Practice is not greater than what may be 
accounted for on that Suppoſition. I ſhall alſo obſerve, that although 
the Matter of the Earth were entirely uniform, yet the Hypothelis of it's 
being a true Spheroid is not near enough the Truth, to give the Number 
of Vibrations which a Pendulum makes in 24 Hours. And ſuppoſe the 
true Figure were known, the Inequalities 'of Mountains and Vallies, 
Land and. Water, Heat and Cold, would never allow Theory and Ex, 
periments to agree, But after the French Gentlemeri who are now about 
meaſuring a Degree, and making Experiments with Pendulums in the 
North and South, ſhall have finiſhed their Deſign, we may expect new 
Some Invefti- II. According to Sir J. Newton's Principia (Cor. 3. Prop. XCI. 
gaſion, y Lib. 1. and Prop. XIX. Lib. 3.) if an elliptic Spheroid, conſiſting of 
_ %, fluid and homogenous Particles mutually attracting each other, in 1 
the Figure of inverſe Ratio of the Square of the Diſtances be revolved round it's Ani 1 
the Earth muſt A a, that the Columns C E, C N, C A, of which that Spheroid 85 
very nearly ap. compoſed, may be placed in Æquilibrio, and ſo the Spheroid may 
, , always have the ſame Figure, the Gravity in any Point of the;Surface N 
ipſis, atcor- . I 3 Te 
ding to the mult neceſſarily be in an inverſe Ratio of the Radius 0 Nv dif 0f ts 
Laws of 4t- That we may know therefore, whether the Spheroid has this Propert), 
tract un, in an let us now ſeek what Attraction is ſuffered by every Corpuſcle N, of tne 
inverſe Ratio hole Spheroid according to the Direction C N; and, from that Af 
of the Square of . 5 : . | F hich rocee 6 
the Diſtances, traction let us take that Part of the centriſnga orce, which pr 3 


* 42 + ; : « Wwe 
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from the Rotation of the Spheroid acting according to C N, and let us % . Alea ſh 


very little from a Sphere, exerciſes on a Corpuſcle ſituated at the 


r the Radius. 3 28 


Matter contained in that Space as equally attracting the Corpuſcle in A: 


(2 r d ) of which the Integral * | 7 . 


( 5 rus 2 — 7 4 „ 9 is the Attraction of the Space ariſing from 
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Figure of the Earth. 1 _ 


Clairaut, 


* „ . 135 x: . 4 b * 1 FEY iS b 1 AS. | 1 

whether the remaining Force is proportional to . i ee, 
ſeek: whether th 8 Proportional to N: * Therefore 4% g. 

= k . 3 OT, 2 Feri. No. 
we will firſt inveſtigate the following; and as our Intention is to apply „ 
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ſmalleſt Quantity. a | | p 
Prob, I. To find the Altraction, which the Spheroid A E a e, differing 
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Pole A. | 

For the Solution of this Problem we ſhould repeat; Cor. 2. Prop. gr. 
Newt. Princip. by which you may learn the manner of finding the 
Attract ion of any Spheroid, if you ſubſtitute in the general Value for C E. 
the Quantity which differs infinitely little from A C; but as in that caſe 
the Problem comes out much eaſter, we ſhall ſolve it after the following 
manner. yg | 

Let A M D ad be a Sphere, of which the Radius is A C: We will 
ſcek the Attraction of the Space which riſes from the Revolution A Da E, 
which Attraction, being added to the Attraction of the Sphere, gives 
the Attraction ſought. | | 0165 8 Tet 


To find the Attraction of the Space ariſing from the Revolution 
ANE@aDM, let ACber, DE, ar, AP, u, then from the Nature 
of the Ellipſe NM =av ru - uu; but from the Nature of the 
Circle AM =y/2 Yu. But the Space ariſing from the Revolution 
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Num M will be — 271 - uu. du, for c is the Circumference, and 


Becauſe of the Smallneſs of N M, we may account all the Particles of 


wherefore you will make but little account of the Attraction of that 
Space, if you multiply it's Solidity by the Attraction in M. But that 


Attraction in M ought te be —— X TNT Tou ahi og have | 


mlytically . 271 —u 4, ds = 
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the Revolution A N M. In which: Value, if you make u = 2 r, you 
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Figure of the Earth, 


will have by Reduction — ; whence the Attraction of the white 


Space AE a C1s expreſſed, and by adding afterwards 1 c for the Attrac. 


tion of the whole Sphere, you will have 7 4 15 ca, the Attraction 
of the Ellipſoid. 


Coroli. If you would have an oblong Spheroid, « will be negative, but the 


Sum of the ArtraRtion will be ge — 15 1 
If the above Spheroid, inſtead of circular Elements ariſing in PN, 
conſiſted of other Elements, for Inſtance, Elliptical, which ſhould 
differ from a Circle no more than the Ellipſis AE, and ſhould have the 
fame Surface as the Circles PN, the Attraction would manifeſtly be always 
the ſame, becauſe in thoſe Elements P N, whatſoever the remaining 
Force ſhould be, the Circles PM being taken away, it would be as it 
were compoſed of Parts which would have the fame Attraction as upon 
that of the Ellipſoid, having regard to the Smallneſs of N M, and the 
Quantity of equable Matte. 1 ; 
Let K L be a Circle, H the Centre of the Circle, V H a Perpendicular 
in the Area of the Circle, and NH a Line equal to the Perpendicular VH, 
which ſhall make therewith an Angle infinitely ſmall or very ſmall, 
I ſay that the Attraction of the Circle K L in N, may be taken without any 
fenſible Error as the Attraction of the Circle in V, or, which is the 
tame thing, that one Attraction does not differ from the other but by a 
Quantity infinitely leſs with reſpect to both, than VN is leſs in reſpect 
to HV. | 8 ER. Wa 
To demonſtrate which Propoſition, it muſt be ſhewn, that, 2 Cor- 
pulcles being placed at the extremity of any Diameter K L, there is one 
attractive Force in N, and another Force in V, of which the Sum may 
be reckoned the fame. But neglecting the Computation to have the 
Attraction of a Body placed in K to the Corpuſcſe N, you may ealily 
ſee, that it will be the ſame with the Attraction in V, to which a ſmall 
Quantity ſhould be added, which N V ſhould enter. In like manner 
alſo you may ſee, that the Attraction of the Body placed in L to the Cor- 
puſcle N will be the ſame with the Attraction in V, taking away the 
fame ſmall Quantity. Therefore the Sum of both theſe Attractions 18 
one and the ſame. 278 
Corolt. If inſtead of the Circle K L. there was a certain Elligſis, or any other 
curve Line, which ſhould differ very little from a Circle, by the ſame 
Arguments, which were uſed in the Note, it is eaſily gathered that there 
would always be place for the foregoing Propoſition, © ＋ 
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Let A E a e be an Elliptic Spheroid, of which let A a be the Axis Theorem I. 
of Revolution. I fay that the Attraction, which this Spheroid exerciſes Fig. 198. 
to the Corpuſcle placed in N, is the ſame with that Attraction, which 

every Spheroid exerciſes, whoſe Pole ſhould be N, Axis of Revolution Na, 

and ſecond Axis the Radius of a Circle, which ſhould have the ſame ; 
Superficies as the Ellipfis F G, a Section of the Ellipſoid A E ae thro' 4 


Flane erected perpendicularly on FG, it's conjugate Diameter. 


To Demonſtrate this, imagine innumerable Elements K L, parallel 
to the Ellipſis F G, that is, all erected upon Ordinates to the Diameter. 
It is evident, that the Spheroid A E ae will differ from the aforeſaid 
Spheroid only in-this, that in the firſt all the Elements make an Angle 
with CN differing from a right Angle by an Angle infinitely - ſmall, 
but in the ſecond all the Elements make a right Angle without any 
Difference, whereas in both Spheroids the Elements have the ſame 
Superficies. But, by the preceding Propoſition, the Attraction of every 
Element K L to N is thought in a manner the ſame in both Caſes ; but 
as for the Thicknefs of the Elements, K& IL, we may take H 5 for the 
Perpendicular h i, becauſe of the Smallneſs of the Angle i þ H; there- 
fore the total Attraction of both Spheroids may be taken one in the 
LI... I Cm honey” 

To find the Aitrattion of the Spberoid AE a e, wa Corpuſele placed in Prob, II. 
any Point N. 3 . TRENT dos” 85 
Let AC e, CES CN =", CG the conjugate Diameter, C N 
vill be wg (ſince 4 and I differ very little betyeen theraſelyes) we muſt 
(by the preceding Propoſition) Teck the Attraction of the Spheroid, 
whoſe greater Axis is r, and leſſer / , er * 1 
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To this we muſt apply the Formula which we found in Prob. . 
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in this Formula, we muſt ſubſtitute 
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2 , if you put a + 1a ſor 4 a for r, and in the Com- 
putation negleRt the ſecond Degrees of the Magnitudes n and n. 
at EN Err 1 
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: tion to the Equator. l 
Theorem II. Tet A Ea e be a Sebeteid as above, whoſe Aris SY by a a "very 
Fig. 106. (mall Quantity, which, for the greater Perſpicuity, Iſhall call infinitely 
CTT Spheroid is conceived to be of a fluid and homogenous 
Matter, and turned about the Axis A a, in a congruent © hs that the 
Gravity of the Column C E may be equal to the Gravity, of the Co. 
lumn A C, that is, by Sir 7. Newton's eee the Attraction i in E. 
the Centrifugal Force being taken away, may be to the Attraction in A, 
as CA to CE: I ſay, that all the Columns C N, wantipg an infinitely 
ſmall of the ſecond Order, will preſerve an ail rium with thoſe 2 
Columns; that is, the Attraction in N, taking away the centrifugal 
8 made ſimple according to 8 N. is t 9 the Attraction it in A, as CA 
to N. geri | if e394 n > K 
Let the ſame Dominion be Ge bo! the Demonſtration, 
which were uſed in the preceding Propoſition ; t ſt let the cent | 
Force in E be ſou bes: which may re with the oE qujhbrium. e of- the 
Columns CE, © 


Therefore ee 2 8 5700 ere 
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IF Then ta apply. the Gravity in N om Wande of the Hem, 
| taking away tf 5 cotrifgal Force, ge Force he 102 to be 
| ſought, or, which is the ſame thing, in M above the Sphere, becauſe: 
they ought to differ from-each other only by an atm wed ſmall” of the 
fecond Order, if D Eis ſuppoſed to expreſs/the'cens Force fin/E;. | 
M N will expreſs the centrifugal Force in N, but the Ne Forces 
are as Radii, when the Times of Revolutions are the ſame, . but by | the 
property of the 2 it becomes as DE: NM #: TE? MP.! i 


But if the centrifu Ya Force acts, a NG: Wa es 
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\e centrifagal Force in, N or in M is to che centrifugal Force in E or 
in D, N O is to DE. Therefore the Expreſſion of the centrifugal - 
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Force in N will be 15 pa u, and conſeq vently the Expreſſion of the 
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| Now to find the centrifugal Force in N, which follows from the 
Aguilibrium of the Columns, the Gravity in A muſt be to the Gravity 
f d a e 5 g 5 {+ 5 . 2 1 1 E 8 F ! + IS 4 * 
5 N, as N C to A Ch the Gravity in A 1s 7 Pp 8 1 ay 15 Pp 4 „ which 
0% i > ge 5 Ny ö FEOF 1 . 60 | LE A ; «1 95 I PIP 8 3 Fry pe | 
Expreſſion being drawn into ——— or 1 — 3, after Reduction will 
become (2 9 4 — Fe 1 + 7 pa n, and is the ſame Expreſſion with 


that above. Fhence we may ſee, that there can. be but an infinitely ſmall 
Difference between the Figure which the Earth ought to have by the 
Newtonian Hypozhefis,. and the Ellipſoid. For as the Quantity D E is 


about 775 Part of A C, in the preceding Computation, we neglect only 


1 


we 7 


III. 1. That the Figure of the Earth is Spheroidical is agreed upon 4, 4..,,,45 
by all: But whether it be an oblong or oblate Spheroid, - 7, e. whether John Eames, 


the Axis be longer or ſhorter than a Diameter at the Equator, has been F R. S. a 
| Diſſertation, 


the Quantities of the ſame Order with 2 


4 


for ſome time a matter of Doubt. Three ſeveral Methods have been PH | 
5 1 2 : Sol containing Re- 
propoſed to determine this Controverſy, by Experiments; as by the work aur the: 


different Lengths: of Pendulums vibrating Seconds, in different O4/ervarions 
Latitudes.z the Figure of the Earth's Shadow in Lunar Eclipſes; and made in 


France, in or- 


by the actual Meaſurement of the Lengths of a Degree on the Meridian ese ee 
un different Latituces t., e ona oo ee e 2g een . Figure of 
It is certain, if the Lengths of the Degrees of Latitude decreaſe as we the Earth, by: 
go from the Equator toward the Poles, then the Axis is greater, and the Mr 2 
Figure an oblong Spheroid ; but, on he conttary, if theſe Lengths 71% De 
nereaſe as you remove towards the Poles, the Axis is Jels. than a bus pro Figusa. 
Diameter at the Equator, and gonſequentiy am oplate Spheroid -.. + Telluris deter- 
M. Coffni and others, judgę the Earth to be of an oblong Spheroidical 8 
Figure; and the Obſetvations made in Franca, if entirely to be-depended Picat, 
upon ö ni | [2 „ RN O K 1 m il {} des nqui 1t;0, 
prove this Hypotheſis to he a Matter of Fact. Our late illuſtrious Auctore 4v- 


Fieldent, Sir asc Newtars Mr iggens, and others, make the Earth, dres ci, in 
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Acad. (fal. 40" be an chlate Spheroid, higher a8: the, Equator-than jat che Pole 
Pro R, and this Figore of the arch is uadoubtedly the true one, if the Olle 


Se. U 7 4, vations lately made near the Arctic Circle be admitted as certain and 
1738. 40. chact. 80 that fince both Sets of Obſervations have been taken 
No. 457. p. Perſons of known Skill, Dexterity, and Integrity, it is now become 
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377. Hub, Ke. ahſolutely neceſſary to inquire into this Matter, in order to find o 
OM Otcafion of fo elſe Difference in their Concluſions. mY 
Mr Celſius, in the Treatiſe before us, propoſes to conſider this Mat. 
ter more cloſely, and begins with a Defence of the Obſervations made 
at Tornea, near the North Polar Circle; and then takes Notice of ſome 
Things, proper to be conſidered, relating to the Inſtruments, Aſtropo. 
mical Obſervations, and Trigonometrical Operations, performed in 
France; which, in his Judgment, render the Obſervations uncertain; 
ar leaſt ſo far as not to be accurate enough to be depended upon in de. 
termining the Matter in Queſtion. | . 
To begin wich the Defence of the Obſervations made at Torres; 
Perhaps it may not be improper to premiſe a ſhort Account of them, 
They were undertaken at the Charge of the King of France, by 5 ſkil 
ful Gentlemen; 3 of them Members of the Raya! Academy at Paris, 
who were joined by Mr Ce//us, and the Abbe Authier, The Trigono- 
metrical Part of the Work was performed near the River of Tornea, 
whoſe Direction is the ſame with the Meridian of Torna; the Coaſts of 
the Gulph of Bothnia being found very inconvenient for that Purpoſe 
By the favourable Situation of 5 Mountains they formed 8 Triangle, 
which took in Space enough for their Deſign. All the 5 Gentlemen 
| obſerved, one after another, each Angle of theſe Triangles, ſetting 

them down 1n writing ſeparately, 
They 


& 4 


afterwards determined the Diſtance between Tornea and Mount 
Kittis, under the fame Meridian, by a Baſis, meaſured on the Riyer 
when frozen over, whoſe Length was 7406 Toiſes 5 Feet, by the firlt 
Meaſurement ; and when meaſured again, was barely 4 Inches over. 
This Diſtance between them they found to be 35, 234 Toiſes. 
The firſt Part of their Work being thus finiſhed, the next was to 
find the Difference of Latitude of theſe two Places: This they did by 
the Help of a Teleſcope, fixed to a Sector of 9 Foot, made at Londen, 
by the Care and Direction of Mr George Grabam. The Star they ob 
ſerved at Tornea was a Draconis: They repeated their Obſervations 
3 Times, and the greateſt Difference between them was but 2/! : Re. 
moving to Mount Kittis, they took the fame Number of Obſervations, 
of the ſame Star, without finding more than 1/ Difference; The Re. 
fult was, that the Amplitude of the Arch, in the Heavens, between 
Tornea and Mount Kittis, (allowing for the Preceſſion of the Equine, 
and the Time elapſed between the 2 Obſervations, according to Mr 
Bradley's Theory) was 571 26!1, ' Hence the Magnitude of a Degi® 
on the Earth, interſecting the Polar Circle, was found to be gr 
than a mean Degree of France 377 Toiſes 3 and to differ 900 _ 
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NMzure of the Earth. © 18 0 
ſrom what it ſhould have been, according to M. Caſſini's Hypotheſis : 
And if the Correction, according to Mr Bradley's Theory, were omit- 
ted, the Difference would have amounted to above 1000 Toiſes: The 
Conſequence of which, ſay the curious Obſervers, js, That the Earth 
ic not only flatted towards the Poles, but that it is much more fo than 
dir J. Newton or M. Huygens thought it. This unexpected Difference 
being ſo very great, made them reſolve. upon a careful as well as new 


bind of Verification of the Whole. In the firſt Place, they repeated 


their Aſtronomical Obſervations 3 ſeveral Times, at Tornea and Kittis, 


with the ſame Inſtrument, but on another Star, viz. J Draconis: The 


Difference of Latitude between the 2 Places was found to be the ſame, 
within 33/“/, with the Firſt, They then not only examined the Truth 
of their Meridian Line, the Exactneſs of the Sector, in the different 
Diviſions upon the Limb, chiefly in the 20 imployed in obſerving a G F - 
Draconis, but ſuppoſed that, in their Trigonometrical Operations, they 
had erred in each Triangle, by 20/ in each of the 2 Angles, and 40'! 
in the Third; and that all theſe Errors tended to diminiſh the Length 
of the Arch; the Calculation, upon this Suppoſition, gives but 44 
Toiſes for the greateſt Error that could be committed. „ 
When a particular Relation of all theſe Obſervations was read before 
the Royal Academy of Sciences at Paris, and inquired into; the main 
Exception taken to them was, That the Obſervers, omitting to make 
a Proof of the Line of Collination, by Means of double Obſervations, 
with the Face of their Inſtrument turned contrary Ways, have thereby 
not duly aſcertained the Truth of their Obſervations. But this Objecti- 
on was fully anſwered by M. Maupertuis, as Mr Celſius hopes and be- 
lieves, to the entire Satisfaction of M. Caſini, who made it. He al- 
lows M. Caſſini had very good Reaſon to mention this, as a Thing pro- 
per to be done in Inſtruments of common Uſe for this Purpoſe, which 
generally ſtand in Need of ſuch a Method of Verification: But it was 
not at all neceſſary in the Inſtrument uſed at Tornea and Mount Kittis : 
The very Make of it was ſuch, that no Alteration could eaſily be made 
m it, ſo as to create any perceptible Error in the Obſervations. The 
whole Apparatus of the Teleſcope and Sector is all framed together; 
the Object-glaſs and Croſs- wires, as well as the Limb, fo firmly fixed 
to the Tube, as not to be diſlocated without great Violence. Notwith- 
ſanding all this, the utmoſt Care was taken in tranſporting it from one 
Place to another; being placed in a Cheſt, that the Laplanders, to uſe 
his own Words, In itt ciſta idolum quoddam ſervari facile ſibi perſuaderent. 
fe adds, the ſame Objection may be made to M. Picard's Obfervati- 
ons, who does not ſeem to have ufed this Precaution, as M. Caſſini bim- 
elf acknowledges, who nevertheleſs approves and extols his Obſervati- 
ons for their Accuracy: So that thoſe at the Arctic Circle may be very: 
600d, notwithſtanding the Want of this, ſuppoſed neceffiry, Operation, 
And indeed, that they were ſo, ſufficiently appears from this Fact. 
The Difference of Latitude between Tornea and Mount Kit1is, found in: 
in | _ Sep= 
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than the Length of a Degree, found by meaſuring the whole Length 


e Figure of the Earth. 5 | 
September,, was obſerved again in March following, by the Help of the 
ſame Star & Draconis, and did not differ from the former above 310 
though the Inſtrument had been twice carried from one Place to the 
other. This is a Degree of Exactneſs not eaſy to be met with; no nor 
in M. Caſſini's Obſervations, -made on» different Stars, which differ 
ſometimes 40//, in determining the Amplitude of an Arc in the He. 
vens, though their Inſtrument was carefully examined in the Way above. 
mentioned. N OO OE a dE 2h 

The Author then proceeds, in his Turn, to inquire into the Accu. 
racy and Certainty of the two Sets of Obſervations made in the North 


and South Parts of France, in reſpect of the Royal Obſervatory at Paris 


As to the Meaſures of the Degrees in the Northern Parts of Fran, 
between Parts and Dunkirk, he owns they cannot be much out of the 
Way; being in ſome Meaſure confirmed by M. De la Hire, in the 
Year 1683, and M. Caſſini himſelf, Yet Mr Celſius obſerves, that the 
Baſis on the ſandy plain Shore, near Dunk:rk, when meaſured again, 
differed 3 Feet from the former Meaſurement ; which is a much great. 
er Difference than that Mr Ce//fius and the other Gentlemen found, in 
meaſuring a much longer Line twice over, which was but 4 Inches, 
As to the Aſtronomical Obſervations taken by the 6 Foot Sectof, 
whoſe Limb of 129 was divided only at every 20//; it is true, M. 
Caſſini examined the Inſtrument ſeveral Ways at Paris, after his Re. 
turn thither : but that a Correction, owing to the Change of Centre, 
might be ſafely applied to the Obſervations at Dunkzrk, the Examen 
of the Centre ſhould alſo have been taken at Dunkirł; it being uncer- 
tain, whether this Alteration or Aberration of the Centre was cauſed by 
the Journey to or from Dunkirk.” % ett ws 0 eas 
The Difference of 41/! between the Obſervations taken to ſettle the 
true Meaſure of the Arc of the Heavens, ſeems to be enormous; Per. 
haps the Stars were not lucid enough to be well obſerved by the 3 Foot 
Tube; but might they not, for a due Degree of Accuracy, have been 
viewed through the g or 10 Foot Teleſcope? _ Tg 
Our Author prefers the Obſervations of 1719, made after the Return 
to Paris, to thoſe made before; becauſe made at the ſame Time of the 
Year with thoſe of Dunkirk, and ſo not ſtanding in Need of Mr-Brad- 
ley's Correction: Though this Caution, perhaps, may be thought not 
neceſſary here, where the Errors of the Obſervations are greater than 


the Correction itſelf. Mr Celſius remarks farther, if the Difference of 


Latitude between Dunkirk and Paris be ſuppoſed to be 2% 12/12," 
which is a Mean between 4 others he mentions,” the Length of.a De. 
gree will amount to but 56,395 Toiſes. And if the Obſervations at 
Malvoiſine and Amiens be counted, according to Mr Bradley's The, 
for the Interval of a Month between the Obſervations, the Length © 
a Degree will come out to be 56,926 Toiſes; which is 135, Tolls 
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61111! he tr 
2, Mr Celfus: having finiſhed! his Remarks upon the Obſervations 27 /ame con: 
made in the North Part of France, extending from Paris to Dunkirk, finued. lbid, 
.oceeds to examine thoſe taken in the South, ſrom Paris to Collioure, P. 378. 
near the Borders of Spain, and the Pyrenean Mountains. By the for- 
mer, a mean Degree was found to conſiſt of 56,960 Toiſes, by the lat- 
ter 57,097 ; and conſequently the Earth 5 an oblong Spheroid. 
Mr Ceſſius, in examining theſe: Obſervations, which were taken un- | 
der the Conduct and Direction of the late M. Caſſini in 1700, firſt 25 
conſiders the Structure and Goodneſs of the Inſtruments uſed; then 
the Accuracy of the Aſtronomical Obſervations for finding the Diffe- 
rence of Latitude; and, in the laſt Place, the Trigonometrical Opera- 
tions for determining the Diſtances of Places; eſpecially the two Ex- 
tremes under the ſame Meridian. TOPS ors ate ñĩðͤ et 
The principal Inſtrument M. Caſſini carried with him, was, a Limb 
of 12, whoſe Radius was indeed 10 Foot, but divided only into De- 
| grees and Minutes; the other Parts were added to it at Perpignan. 1 
Here Mr Ceſſius obſeryes, that the finding the true Centre of this Limb 8 
was and ſtill is a very difficult and. troubleſome Problem to a good Ar- 
tiſt; that no Mention is made, whether the Poſition or Place of this 
Centre, and the Diviſions of the Limb, were ever examined at Paris or 
Collicure, though the Carriage of the Inſtrument through ſo long and 
rough a Way, could not but make ſome Alteration in the Place of the 
Centre. ite evade ee . . | | 
It is true, the Zenith Diſtance of Capella, taken by it at Paris, was 
confirmed to be right by another Inſtrument; but it cannot be conclu- : 
ded, that the Zenith Diſtance of the - ſame Star, taken at Collioure by 
this Inſtrument, and not confirmed there by another Inſtrument, muſt 
be true alſo, For the Point of Diviſion, anſwering to this, Diſtance in 
the Limb, was not examined; and a Centre wrong placed mayby Ac- 
cident give the true Zenith Diſtance, vig. when the true and erroneous. 
Centre happens to lie in the ſame Perpendicular. to the Horizon, 
The Exceptions taken to the Aſtronomical Obſervations for finding 
the Difference of Latitude between Paris and Collioure, are, in the firſt 
Place, That though 5 Stars were obſerved. at Collioure and Paris, yet 
I only was made uſe of, viz. Capella: That the Difference of Latitude 
by Capella is 69 18! 5717 : If Lucida Lyra had been uſed, the Difference 
ould have been but 6 .x7/. / , but by the Right Shoulder of Auriga, 
6 19/ 25!!: Hence ariſes the Uncertainty or Difference of 2/18! be- 
tween the greateſt and leaſt of their Obſervations: That the late M. 
Caſini makes the Difference 3 // leſs than M. Caſini, who accounts 
for this Difference from the Obſeryations being taken by an ordinary 
Inſtrument; but the Inſtrument is the ſame which was uſed to take the 
Pane of the Pole of Amigns, which was very near that found by Mr 
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As to the Trigonometrical Operations for finding the Diſtance of 
Places, Mr Ceſſius thinks they labour under conſiderable Uncertainties 
not only on the Aceount of the many Difficulties they met withal, 912 
mountainous Countries, want of proper Signals, Wc. fo that conveni. 
ent Triangles could not be formed; but add to all theſe, ſeveral of the 
Triangles had but Two Angles obſerved, and ſome of theſe Angles tos 
acute; whence, as M. Caſſini himſelf very juſtly obſerves, in his Ex. 
mination of Snellius and Riccioli's Obſervations, great Errors ma 

ariſe, M. Picard thinks all Angles leſs than 20 Degrees ought to be 
avoided ; as alfo that the Triangles ſhould be contrived ſo as to haye 
Sides of a due Length, neither too great nor too ſmall: Then follow 
16 Triangles, wherein one or more of theſe Inconveniencies are to he 
LE „ eee ee 
It may be ſaid, the Whole of theſe Obſervations and Meaſures of M. 
Caſſini ſeem to be ſufficiently confirmed, if not aſcertained; fince the 
principal Baſe in Ronſſillon was found, when computed, to differ but 
Three Toiſes from the fame as it was actually meaſured ; and that, af. 
ter ſome due Corrections, it was made to agree with the greateſt Exact. 
neſs. Mr Ce/fus replies, Why are we not told what thoſe Corrections 
were, that we may fee whether they were really neceſſary or no? Why 
were they not taken Notice of in the Calculations of each Triangle? 
Beſides, the real Length of the Baſe, or the fundamental Line, in 
Rouſſillon, is not fully aſcertained, it not being meaſured more than 
once; whereas that at Dunkirk and that of M. Picard were meaſured 
twice; and there was more Reaſon for doing ſo here than at Dunkirk, 
on account of the uneven and almoſt ever changing Shore in -Royſillty, 
from the reſtleſs overflowing Sea. CF ie EL 
The great Number of the Triangles, joined with the numerous 
ſmall Errors of the Angles, is another Ground of Uncertainty ; for the 
Errors in the Angles, though fmall, may make the Diſtance of the 
Parallels of the 2 extreme Places greater than it ought to be; and yet 
the principal Sides, that is, thoſe that are made Baſes to the following 
Triangles, continue the fame, This made it neceſſary to verify the 
Sides, at leaſt at every ſecond Degree, by meaſuring the principal Baſe 
twice over with due Care z which might have been done, and therefore 
mould have been done, in a Matter of fo much Nicety as an Attempt 
to find the Difference between Two Degrees fo near one another, under 
the ſame Meridian, VVJJJJJ%%%%%..ĩĩ 
To ſhew what bad Conſequences may arife from ſmall Errors com. Bt 
mitted in obſerving the Angles of ſeveral Triangles, Mr Olavus Hiorier, Wh 
a curious and ingenious Friend of Mr Celfus, has taken the Pains to 
form the Triangles of M. Cuſini between Bourges-and Collioure; ſo that 
the Diſtance between their Parallels fhall be conſiderably leffened ; 
and yet the Baſe in Rouſi/lon, found by Computation, ſhall not, after 
due Correction, differ ſenfibly, if ar all, from 'the'fame- aRually mes 
ſured. In canſequence of this, Mr Ceſſius concludes with * 


hat the Diſtance between the Royal Qbſervatory and the Perpendicular © 
to the Meridian of Colligure, deduced from the Triangles of Caſini, 
correted after Mr Hiorler's Method, & c. will amount to but 388,980 ; 
Toiſes. This, divided by the mean Difference of their Latitudes, 66 
190/1105 will give 56,803 Toiſes, for the Length, of a Degree, one 
with another, between Paris and Cailiaure, which is leſs than he Length 
of a mean Degree found by M. Picard, and pretty near the Truth: So 
that the Degrees decreaſe as you go towards the Equator; and conſe- 
quently the Earth is higher at the Equator than at the Poles, as Sir J. 
New!on and Mr Huygens. believe. 
The Diſtance of the Parallels of Paris and Collioure by this Method 
is indeed leſs than that computed by M. Caſſini; but this cannot rea- 
ſonably be complained of, ſince theſe computed Meaſures of M. Caſſini 
ſeem very capable of being leſſened 3 and it is no more than what M. 
Caſini himſelf hath done to the Meaſures publiſhed by his Father, 
which he has ſhortened by 3253 Toiſes. But however that Matter be, 
whether this particular Correction of M. Caſſini's Diſtance, and, conſe- 
- quently, Length of a mean Degree, be admitted or no, Mr Celſius is 
fully perſuaded, upon the Whole, that he hath. made it plain to every 
unprejudiced Reader, that theſe Two Sets of Obſervations in France are 
bot taken with ſuch a Degree of Exactneſs as to be depended upon, in 
determining ſo nice a Matter, in Diſpute for 30 Years, as the true Fi- 
gure of the Earth; which was the Thing propoſed to be done by them. 
IV. The Mention of the French Endeavours to diſcover the Figure of concerrim a 
the Earth by Obſervation, puts me in Mind, That a very exact Obſer- Place in New- 
vation for that Purpoſe might be made here, becauſe Hudſon's River York fr mea- 
here is frozen over from New-York up to Albany, and it's Courſe is ve- /* 75 ar rn 
ry ſtrait, almoſt true North,, and the Diſtance between New-Zork and Ms J * 
Albany is above One hundred and Fifty Miles; New-Z7ork is in Lati- der. Bid p. 
tude of 40 401, nearly; ſo that the Length of above 2 Degrees of La- 453593 
| titude on the Earth might be meaſured here, with much more Exact- 

neſs than it was poſſible in England or France, becauſe of the Aſcents 
and Deſcents, and curved Lines, which, I think, they would continu- 
aly be obliged to make Allowances for. a 
From all which Difficulties the Menſuration here on the Ice would 
V. Neceſſity, or the Exigencies of Geography and Navigation, put 4 pe, for | 
Mankind very early upon the Enterprize of meaſuring the Earth. For he Mrajure- 
how is it poſfible to conſtruct the Charts of each Kingdom or Empire, _ fx, . 
vithout ſetting down all the Places in their true Diſtances, by the Mea- fl mY "= 
lures made uſe of in each Country: Such as were the Stadia of the An- Meeting of the 
cients, and ſuch 28..are our Miles, Leagues, Werſts, Sc. And how 4cadenyef Sci- 
could different States be compared with one another, ſo as to come at _ of Ot Fe- 
the Knowledge of the Spaces-they-ſeverally-occupy on the Earth's Sur- 75 17775 by 
acc, without knowing the Number of theſe common Meaſures.contain- MH Jof. Nic. 


& in a Degree, or in | wy | ; 
Degree, or in the Whole Extent of the Earth? Hence proceeded de L'Ifle, it 
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ard F. R. S. the twofold Method of determining the Situation of the different Part 
Tranſiated of the Earth, either by their mutual Diſtances ſet down in the Meaſurez 


made uſe of in each Country, or expreſſed in Meaſures common to al 
at St Peterl- as Degrees, Minutes, and Seconds, by marking the Longitude: aud 
bourgh, 1737, Latitude of each Place. N dallas PAY I" | Foo VET OE OIL: - » 
1 1 | Upon the firſt Determination of the Magnitude of the Earth in Geo. 
No. 445. p. Braphical Meaſures, as in Stadis and Arabian Miles, che Ancients did 
27. Jan. Cc. not employ any great Degree of Exactitude. They were content to {+ 
3737- _ down the Circumference of the Earth, and of it's Parts, in round 
Numbers; probably, becaufe they did not expect to be able to attain 
much Preciſeneſs in a Reſearch of this Nature. But according as thei 
Deſires of improving Geography increaſed, by entering into a Detail of 
ir, they found it neceſſary to have a more exact Knowledge of the Mag. 
nitude of each Degree, not only in great Meaſures, as in Miles and 
Leagues, but alſo in Perches, Toiſes, and Feet; which could not be 
done otherwiſe than by Geometrical Operations and Aftronomical Ob. 
ſervations, more exact, and conſequently more operoſe, than had been, 
or indeed could have been, undertaken before 
I ſhall not enter here upon a Detail of- the immenſe Labours of mo- 
dern Mathematicians on this Head, as thoſe of Fernel in France; of 
Snellius, Blaeu, and Muſſchenbrock in Holland; Norwood in England; 
Father Riccioli, and lately Monſignor Bianchini in Ttalyz and the Gen-. 
tlemen of the Academy of Sciences in France; to get only the precie Wl 
Magnitude of a Degree in the Meaſures of their reſpective Countries. 
But I will anſwer an Objection which might be raiſed hereon, vis. 
That it was needleſs to undertake theſe ſame Operations in ſo many dif- 
_ ferent Places, ſince the Magnitude of a Degree once determined in the 
Meaſures of any one Country, may be eaſily reduced to the Meaſures of 
any other, by the exact Knowledge we now have of the Proportions of 
modern Meaſures. Whence it might be inferred, that after all the Ex 
actneſs which the Aſtronomers of the Royal Academy of Sciences of Parit 
have obtained by their Labours, in drawing their Meridian from one 
Sea to the other, it is unneceſſary to enter upon a new Undertaking of 
the ſame Thing any where elſe : Since, in order to reap the Advantage | 
of that Work for the Geography of each particular Country, nothing 
more is requiſite than exactly to compare the Meaſures of thoſe Cour- 
tries, with thoſe made uſe of by the French Aſtronomers in their Ope- 
rations and Calculations. Vs. N Y 5113 
Now, taking Ruſſia for the Example, the Geographical Meatures of 
which are Werſts, divided each into 500 Sagenes, and each Sagene ſup⸗ 
poſed to be exactly ſeven Feet Engliſh; this Relation once known, 
alſo the exact Relation of the Eugliſb to the (French Foot, or to the 
Toiſe of fix Feet, which the French Aſtronomers employed in thei 
Meafurements, and of which they found a Degree of a great Circle can. 
tained 57060 3 what more is requiſite for concluding that a Degree ®'* | 


great Circle contains 104 Werſts? And what remains towards-th * 
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Figure of the Earth.” 341 
ſection of the Geography of Ruſſia, in the moſt minute Detail that can 35 
be entered upon, but to employ this Meafure of Merſte, Sagenes, and 
Engliſþ Feet, (if you pleaſe) in actual Meaſurements; ànd to conftruct 
the Charts by the moſt exact Methods of Geometry; taking care to ſet 
them down right, as to their true Bearings, and to regulate them by 

the moſt exact Aſtronomical Obſervations of Longitude and Latitude 
that can poſſibly be made. . e 
It muſt be confeſſed, we ſhould be very happy, if in the Geography 
of Ruſſia we were arrived at this Pitch; not only in the general Map; 
but likewiſe in that of any particular Diſtrict whatſoever, the neareſt | 
and of moſt Concern to us. But beſides that we are as yet far from : 
_ pretending to this; I will now make appear that it is not poſſible to 
attain it, without undertaking an equal and even a greater Work than 
all that has been hitherto done in France and elſewhere, towards the 
Meaſurement of the Earth. I am myſelf affrighted at the very Thought 
of what I propoſe, and am under Apprehenſions that it will give the 
- ſame Pain to thoſe of the Company, who know, as well as I, the prodi- 
gious Labour in which this Work muſt engage the Undertakers. But 
what is not a Perſon capable of undertaking for the Glory and Intereſt 
of her Imperial Majeſty, when excited by the Benefits ſhe heaps: on the 
Academy, and by the ſingular Protection her Miniſters grant to this 
Body and the Sciences therein cultivated ! Sufficient Motives for under. 
taking Matters of the utmoſt Difficulty, _ _ „ 
When I ſaid above, that an exact Knowledge of the Magnitude af a 
Degree of the Earth in any known Meaſures of one Country was ſuffici⸗ 
ent for conſtructing exact Charts of all other Countries, only having a 
Regard to the different Proportion of the Meaſures; that is to be un- 
derſtood upon a Suppoſition of the Earth's being perfectly ſpherical: 
Seeing it is well known, that in a Sphere the Degrees of all the great 
Circles are every where equal; and that we like wiſe know, in a Sphere, 
the Proportion of the Degrees of the ſmall Circles to their great Paral- 
lels, according to their Diſtance from them. Ee oth Peg nag Lobo 
But if the Earth be not perfectly ſpherical, the Cafe is quite altered: 
All the Degrees of the great Circles will not be equal to one another; 
and thoſe of the ſmall Circles, taken at a certain Diſtance from their 
parallel great Circles, will not have the ſame Relation that the Degrees 
of the ſmall Circles, taken at the ſame Diſtance, would have on a 
Sphere, In all this there might poſſibly ariſe an infinite Variety, ac 
cording to the Figure the Earth might have; and as it is not yet decided 
what is the Farth's true Figure, and that there is no better Method of 
aſcertaining it than by Obſervations made in ſo great an Extent as that 
of Ruſſia: For theſe Reaſons I have advanced, that the Perfection of 
the Geography of Ruſſia ſtands in Need of this great Undertaking 
which, beſides the Uſefulneſs of it, will acquire much Honour to the Io 
Academy of  Petersburgh; if that Body can, by Means of this Work, - 
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this Reſcarch,, and the Nature of the Operation 1 propoſe, it. is nece(. 
ſary to explain in what, Manner 1 mean that 


Figure and Magnitude is not yet decided. 


. There have been ſome Who hav. | fince 
thought they were furniſhed with Proofs of the Earth's not being ex. 


actly ſpherical, I here entirely abſtract from the Unevenneſſes of ir; 


Surface, which are not ſenſible in regard of the Earth's whole Bulk; 
ſreing the Tops of the higheſt Mountains, and thoſe even few in Num- 
ber, are ſcarce more than a League above the Level of the Seas, 
Wherefore, I ſuppoſe the Earth to be bounded by a Curve Surface, 
ſuch as it would be by the Level of the Sea carried quite over all the 
Farth. It is in this Manner, the Earth being conſidered as covered 
with a Fluid, that Sir Jaac Newton, in the firſt Edition of his Princi. 


pia, publiſned in 1686, has demonſtrated, that ſuppoſing this Fluid 


homogeneous, and the Earth to have been at Reſt at the Time of it's 
Creation, it muſt have aſſumed the Figure of a perfect Sphere: But af. 
terwards, ſuppoſing it to have a Motion on it's Axis, as is well known 
it has in 24 Hours; this ſpherical Figure muſt have been changed into 
that of a Spheroid, flatted at it's Poles, in which the Degrees on the 
Meridian muſt be greater drawing near the Poles, than near the Equa- 
. 5 ie IT E 
Sir [aac confirms this Hypotheſis of the Earth's Figure, by Obſer- 
vations of the Diminution of the ſimple Pendulum upon approaching 


the Equator: To which Dr Pound adds the Analogy the Earth has 


with ſome of the other Planets, as Jupiler, which ſometimes appears 
oval, it's leaſt Axis being that about which it makes it's Revolution. 
This Opinion of Sir ſaac has likewiſe been maintained by Mr Hiy. 
gens, though with ſome ſmall Difference. But in 1691, Mr Eiſenſch- 
mid * having compared the Meaſurements of the Earth made in diffe- 
rent Latitudes, as that of Father Ricciali in Italy, of M. Picart in 
France, and of Snellius in Holland; and having found that the Degree, 
which reſulted from thoſe different Meaſurements, continued to grow 


leſs in drawing nearer the Poles, (which is quite the contrary of what 


follows from the Earth's Figure ſuppoſed by Sir aac and Huygens) Mr 
Eiſenſchmid was thereupon of Opinion, that the Earth was longer at the 
Poles. „„ os 
This Opinion of Mr Eiſenſchmid was afterwards confirmed by the 
late M. Caſſini, in the Obſervations of the Meridian of Paris. For in 
1701, having carried on theſe Operations to the Pyrenæan Mountains, 
which is a Space of above 71% he found, that as he advanced to the 
South theſe increaſed 880 Part, or 72 Toiſes each Degree. 


* ſo. Caſp. Eiſenſchmidii Diatribe de figura telluris Elliptico-Spheroide 3_ubi und er 


hibetur ejus magnitudo per ſingulas dimenſiones, conſenſu omniam 'Obſervationum en- 
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- Since the Meridian of Paris was, in 1718, carried on Northward to 
the Sea, M. Caſſini, the Son, found, upon comparing more than 89, 
which this Meridian contains from Sea to Sea, that the Increaſe, going 
Northward, was but from 60 to 61 Toiſes each Degree; as may be 
ſen in the large Treatiſe publiſhed in a ſeparate Volume, as a Sequel to 
the Memoirs of the Royal Academy of Sciences of Paris for the Year 
1718. Theſe Reaſons did not hinder Sir 1/aac from perliſting in his 
firſt Opinion of the Figure of the Earth flatted at the Poles, as appears 
in the 24 and 3d Editions of his Principia, publiſhed in 1713 and 
1726: And it is very ſurprizing, that by this very Figure of the Earth 
he demonſtrates a certain. Motion it has, to explain in the Copernican 
Syſtem the Preceſſion of the Equinoxes, or the apparent Motion of the 
fixt Stars in Longitude, Sir /aac finds the Inequality of the Degrees 
on the Meridian, in ſo little an Extent as that of France, not ſenſible 
enough to be poſſibly determined by immediate Obſervations ;' and he 
is of Opinion, that we ought more to rely on the Obſervations of the 
ſimple Pendulum, and on the other Principles which he has built upon, 
to conclude the Earth flatted at the Poles. V 
In 1720, M. Mairan attempted to reconcile the two different Hypo- 
theſes of Sir IJſaac and M. Caſſini, by imagining that the Earth, at it's 
Creation, being without Motion, was of a much more oblong Figure 
than that which Caſſini thinks it has at preſent; ſo that it might have 
been reduced to that which it now has, by the diurnal Motion on it's. 
Axis, Cc. But Dr. Deſaguliers, who is of Sir Iſaac's Opinion, has: 
made appear, that M. Mairan's Suppoſition is contrary to the Laws of 
Motion; and has moreover propoſed ſeveral conſiderable Doubts on the 
Obſervations and Suppoſitions employed by M. Caſſini in his Deter mi- 
nation of the Kurth ige in i 88 
As ſoon as the Meridian of Paris had been extended from one Sea: 
to the other, and M. Caſſini had thence deduced a Confirmation of the 
Syſtem of the Earth's being longer at the Poles; I imagined a new- 
Method of deciding the Queſtion, by the Obſervation. of the Degrees of 
the Parallel compared with thoſe of the Meridiag. 
For that Purpoſe J conſidered, that as the 19 5 5 of the Meridian. 
and thoſe of the Parallel, at the fame Elevation of the Pole, had diffe- 
rent Relations, according to the different Figures aſcribed to the Earth; 
nothing more was requiſite for concluding which Hypotheſis: was the 
8 true one, than to determine this Relation by immediate Obſervation. 
Having ſuppoſed, that there had been obſerved on the Parallel of. 
: Paris; a Space nearly of the fame Magnitude with that on the Meridi- 
b, that is, of about 13 Degrees, ſince that on the Meridian is about 
8:*; I found by an exact Calculation, that according to the Figure 
which M. Caſſini has given to the Earth, this Space ought to contain 
£3: | of the Parallel more than in the Hypotheſis of the Earth's being: 
ipherical ; which appeared to me conſiderable enough to be able to de- 


ide between theſe two. Hypotheſes, and by a, ſtronger Reaſon 9 15 
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Firurt of tbe Eurtb. „ 
the Hypotheſes ol Newton and Caſſini ;/ ſeeing the Differenee dught to 
de ſtill more confiderable than that now ſpecifie . 79 I, 

I concluded, at leaſt, that, independent of the A. e the whole 
Earth, which could; not be determined by the fole )bſervations made 
in France, without making Suppolitions, and admitting Principles, 


which are ſtill liable to be conteſted 3. it would be of great Conſequence 
towards conſtructing exact Charts of the Kingdom, to aſcertain this 
Relariòn by Obſervations, which conſiſted only in forming Triangles 

along the Parallel of Paris, and obſerving at the two Ends the Diffe- 


rence of the Meridians, by the. moſt exact Methods. 


— The Difference, which I have now mentioned, ſeemed to me to. be 
ſo conſiderable, that I was in hopes of being able to determine it by 
Means only of two Places within Sight of one another, and ſituated to 


* 


the Eaſt and Weſt; provided their Difference of Longitude were accu- 
' rately obſerved, independently of Aſtronomical Obſervations, by Means 
of lighted Fires; after the Manner that M. Picart put in Practice in 


Denmark, for determining the Difference of Longitude of the Aſtrono- 
mical Tower at Copenhagen, and of Uraniburg in the Iſle of Huey, 
With this Intent, in April 1720, I went ſome Diſtance from Paris 
Southward, to the Places which I judged moſt proper for my Purpoſe; 
but my Deſign was not then executed, for Want of Aſſiſtance, and 
for other Reaſons, which I ſhall paſs in Silence, © 

Since that Time, I ſaw with Pleaſure, that the Marquis Polen; had 
hit upon the ſame Thought with me; as may be ſeen in his Letter to 
the Abbot Grandi, dated Nov. 1%. 

The Deciſion of this famous Queſtion of the Earth's Figure had 


ſtopped there, when in the Year 1733, the Miniſter of France having 


thought it neceſſary to conſtruct an exact Map of the whole Kingdom ; 


and being informed, that the Work could not be better carried on 


than by the Aſtronomers of the Royal Academy of Sciences, applied to 
M. Caſſini on that Head; who was of Opinion, that, in order to execute 
it with the utmoſt Exactitude, the ſame Method ought to be employed 
as for the Meridian, by taking through the whole Extent of the King- 
dom, Triangles linked together by Means of Objects ſeen ſucceſſively 
one from another, Sc. This Project of making a Map of Franc by 


ſuch Triangles, had been already offered to M. Colbert by M. Picart in 
1681, but was not then executed. However, M. Caſſini propoſed, 
that theſe Triangles ſhould be begun in a Direction perpendicular to 


the Meridian; in order to render theſe Operations of Service towards 
the Deciſion of the Earth's Figure, purſuant to the Method Which! 
ſpoke of above: And M. Caſſini, having in Perſon undertaken theſe 
Operations, and having carried them that ſame Year,” 1733, from Pa- 


is to St Malo, whoſe Longitude from Paris M. Picart had obſerved 
in 1681 ; the Relations of the Degrees on the Meridian and Parallel 


were found to be ſuch as were required in the Hypotheſis of 2 2 


lengthened at the Poles, and even more lengthened than Cajun . 


determined 
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me te E,, 
ger wibed in Kyu. For inſtead of the Diminution of 5 Part for each 
Degree of the P aralle], which | had found according to the Earth's 
Figure, as determined by Calin in 1718, he deduced from his Opera- 
tions in 1733, a Diminution of the gõth Part of each Degree. £1 
True it is, that M. Caſſini, in the Account he gave of this Deter- 
mination at the publick Meeting of N. 9. 14, 1733, does not give it as 
entirely ſure; becauſe the Longitude of . Malo, with regard to Paris, 
was collected but from one Obſervation: only of Jupiter's firſt Satellite, 
wherein there may poſſibly be ſome Error: But at leaſt M. Caſſini ſeems 
certain, that there is a very conſiderable Diminution in the Degrees of- 
the Parallel of Paris, which confirms his Opinion of the Earth's being 
Jongeſt at the Poles, This we are likely to have a better Certitude of 
hereafter, ſeeing we are informed that- this Meaſurement of the Parallel 
of Paris. is carrying on in France by M. Caſſinis Sons, M. Maraldi's 
Nephew, and ſeveral other young Mathematicians, inſtructed by 
M. Caſſini in this ſort of Work. | 5 


% 
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have already ſaid, that all theſe Operations performed in France, for 
the Figure and Magnitude of the Earth, could not ſerve to determine 
the Earth's Figure out of France, without the Aſliſtance of certain Hy- 
potheſes; unleſs the ſame thing were undertaken and carried on in the 
other Regions of the Earth, more Northern and Southern than France. 
'Tis upon this Conſideration, that the Royal Academy of Sciences took up 
the Reſolution of ſending ſome Aſtronomers to make the like Obſerva- 
tions as near the Equator and the Poles as poſſible, which are the Places 
where the difference of the Degrees on the Meridian ought to be the 
greateſt, according to the different Hypotheſes. e e 
In April 1735, ſet out from France 3 Mathematicians and Aſtronomers 
of the Academy, viz. Meſſieurs Godin, Bougher, and De la Condamine, 
for the Province of Quito, which is the moſt Northern part of Peru in 
America; in order to obſerve, juſt under the Equinoctial Line, the 
Magnitude of ſome Degres of the Meridian and Equator. MTS 
As to the other Mathematicians and Aſtronomers of the ſame Acade- 
my, viz, Meſſieurs de Maupertuis, Camus, Clairaut the Son, and Monnier 
the Son, who have been ſent to the North, they departed from France 
in April 1736, with Mr Celfius Profeſſor: of Aſtronomy at Up/al, who 
accompanied them to Sweden, as far as the Bottom of the Gulph of 
bothnia, where they might meaſure about a Degree on the Meridian at 
It's croſſing the Polar Circle. But as, by the laſt News I received from 
them, they had not finiſhed their Operations, tis not yet known whe- | 
ther the Magnitude of the Degree meaſured by them, favours the Opinion 
of M. Caſſini, or that of Sir 7 Newton. All we know is, that they have 
found the length of the ſimple Pendulum favourable to the latter, that is, 
longer under the Polar Circle than. farther South. My Brother De Ja 
Croyere, had' already found the ſame Thing: For being at Archangel in 
1728, he there obſerved, in the moſt exact Manner he poſſibly could, - 
V OL, YH Pall . 
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the Length of the ſimple Pendulum, which he found to be S Parts "y 


Lane longer than at Rank. it this 4 rg 44 „ 
Me are likewiſe informed by the other Aſtronomers gone to Perr, 
that in their Way towards the Equator, being at &. Domingo, in the 
Latitude of 189 37, they there found the Pendulum ſwinging Seconds 
to be about two Lines fhorter than at Paris, Thus, all we as yet know 
from thoſe Gentlemen, an the Expeditions to the North and the Line 
confirms the Opinion of Sir IJ. Newton and his Adherents: And yet 
M. Mairan, whom I have already mentioned, pretends, that this 
ſhortening of the Pendulum in drawing nearer the Equator, is in one 


Senſe entirely independent of the Earth's Figure. 


Thus it appears from the foregoing Account, that the Queſtion con- 
cerning the Earth's Figure is not yet at an end. Nay, *tis not impoſſible, 
that after finiſhing all the Obſervatiors which are actually making, new 
Difficulties may ariſe, and new Objections be ſtarted, that may prevent 
it's being entirely decided. However, all this Work cannot fail giving 
great Light to this important Queſtion, and procuring conſiderable Ad. 
vantages to Geography, Aftronomy, and Natural Philoſophy, 


*Tis with this View, and particularly to render ſuch important Service 
to the Geography of Rujſſia, that I think it neceſſary to undertake a Work 
of that Nature in Ruſſia; towards executing which we have great Adyan- 


tages, which the other Nations have not. One of the principal of theſe 
Advantages is the great Extent of Ruſſia every way. For were the 


Meridian of the Imperial Obſervatory of Petersbourg to be determined, 
it might be carried to between 22 and 23 Degrees; which is a fourth 


Part of the Diſtance from the Pole to the Equator. The Meridians of 
Moſco and Aſtracan are not of leſs Extent ; and conſequently we might, 
by the Meaſurement of ſome one of theſe Meridians, determine more 
exactly than could have hitherto been done, the Inequality that ſubſiſts 
between the Degrees of the Meridian, X 
This is what the great Caſſini wiſhed, when, after having, in 19or, 
determined this Inequality by the Extent of 7 obſerved in France, as has 
been mentioned above, he ſays, that this Fact might be verified by Men- 
ſurations of greater Extent, if the other Princes of the Earth did contri- 
bute as much as the King of France towards the perfecting of Sciences, 
M. Caſſini was then ignorant of the Views which Peter the Great had 


formed in the Eſtabliſhment of the Academy of Sciences at Petersbourg ; 


nor could he then foreſee that her preſent Imperial Majeſty, was deſtined 


not only to purſue the Deſigns projected by that great Monarch, but alſo 5 
to ripen. them to Perfection, by granting ſuch Succours and Aſſiſtances 


for the Promotion of Science, as were never yet afforded from any of the 
greateſt Princes of the Earth. e e 

In the great Extent which might be given to the Meridian of Peierſ- 
bourg, as abovefaid, there would be the Advantage of knowing, b/ 


Operations linked together, or uninterrupted, the Magnitude of ſome 


Degrees equal to thoſe which have been meaſured in France, _ — 
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In taking Obſervations” at theſe” three Places, we ſhall ſee if we can 
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which the Prench Aſtronomers have ' meaſured in Sweden; label ovly 


ot had in their Power to obſerve, but alſo ſome Degrees farther North- 
«ard than that meaſurecꝭ by them in Sf. 

As the Exigencies of Geography require the Triangles, 'taken for the 
Determination of the Meridian, to be continued on every Side, and 


principally in Directions perpendicular to the Meridian, or according to 


the Parallels; with how great Exactitude may we not then determine 
the Proportion of the Degrees on the Parallels to thoſe on the Meridian, 
by means of the vaſt Extent of the Ruſſian Empire, which on it's 


Weſtern Side extending as far as all the Dominions of Europe from the 


moſt Northern to the moſt Southern, has no other Bounds to the Eaſt 


oy 


Extent that Way contains near half the Earth? mer " 
Another great Advantage to be obtained by the Work I now pro- 
oſe to be made in Ruſſia, is, That we, coming after others, ſhall reap 

the Benefit of all their Knowledge and Experience in the like kind of 


than the Eaſt irſelf, if T may be indulged the Expreſſion ; ſeeing it's | 
| 93-47. [43: 


Meaſurements: Whence we may expect to ſucceed. and execute it better 


than could have been done elſewhere, by applying timely Remedies 
againſt the Difficulties that occurred in other Place. 

Theſe Operations are to be founded on a Baſis of the greateſt Length 
poſſible; which muſt be actually meaſured, and with the greateſt Ex- 
actneſs that may be; as it is to ſerve for a Foundation to the Meaſure- 
ment of all the Triangles. And in this Point too we have a very great 
Conveniency near Peter sbourg, ſeeing on the Ice here we may meaſure 
out a Baſis, greater than has been hitherto taken, namely, from the 
Coaſt of Ingria about Pelerboſt, to the Coaſt of Finland toward Syſter- 
beck, There is not leſs than 20 Werſts Diſtance between theſe two Ex- 
tremities, and this great Diſtance may be meaſured very exactly, this 
Year eſpecially, that the Ice is very even. Moreover, as this Baſis is 
ſituated between the Iſle of Cronſtad and Petersbourg, in a Direction 
nearly perpendicular to the Diſtance from Peter cbourg to Cronſtad, there 
can be no better Method for inferring thence, by exact Obſervation” of 
the Angles taken at the Extremities of this Baſis, the Diſtance from the 


Centre of the Imperial Obſervatory to the Steeple: of the new Church of 
Cronſtad; which two Objects are ſeen reciprocally from each other, and 


are not leſs than 30 Werſts aſunder: And this Diſtance once known 
exactly, will ſerve as a Foundation for all the Triangles that are to be 
taken; of which each of the Sides may have not leſs than from 30 to 40 
Werſts, according as we ſhall find Gbjects advantageouſly ſituated for 


that Purpoſe. We have, to begin with, the Mountain of Dauderbof, 


which, with the Imperial Obſervatory, and the Steeple of Cronſtad Church, 
forms one of the moſt convenient Triangles imaginable for the Subject 


cover others of the ſame advantageous Situation; but when no 
c W remarkable 


all the Degrees between the two, which the Hrench Aſtronomers have 
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Niue , the 'Purth. | 4 
- remarkable Objects are found of the Situation and Diſtance ſought for 
they muſt be erected on purpoſe, in the fame manner as was of neceſſ 
done in other Countries: And this may be done here with more Ex 
ſeeing, in Places where the Woods intereept our Sight, ſmall Towers 
may be raiſed, at very little Expence, out of theſe ſame Woods, with 
Signals placed on them, which may be ſeen as far as may be required, In 
open Places, where conſequently Wood is not ſo common, Signals alone. 
without Towers, will ſuffice, - lf bas oe lttet 
The moſt neceſſary Inſtruments for executing this undertaking, are 
beſides the ordinary Aſtronomical Inſtraments, a common Quadrant gf 
between 2 and 3 Feet Radius, for obſerving the Angles of the Triangles 


that ſhall be taken; and a Portion of a Circle of the greateſt Radius that 


can be conveniently had, for obſerving the Arches of the Heavens cor- 
reſponding with the Diſtances meaſured on the Eartn. 

I fay, the „ ought not to have a Radius of more than between 
2 and 3 Feet: 
of in Steeples and other Places of conſiderable Height, where 'tis requiſite 
to obſerve; but alſo if it be leſs than 2 Feet, it will not give the Value of 
the Angles with ſufficient ExaCtneſs. lt helen. 


As to the other Inſtrument for - obſerving the Arches of the Heavens, 
it's Radius ought not to be leſs than from 12 to 15 Feet: but *tis not 


neceſſary that it ſhould contain a large Portion of a Circle. - *Tis only 
requiſite to have this Portion ſomewhat larger than the Arch of the 
Heavens intended to be meaſured. Thus, as the Meridians, which 


may be traced in Ruſſia, can be extended but between 22 and 24, as 


already mentioned, it will ſuffice, that the Inſtrument employed therein 


be a Portion of a Circle of 30“. | 

M, Picart, for his firſt Operation, got an Arch of a Circle made of 
18 and of 10 Foot Radius, with which he thought himſelf ſure within 
2'l or 3'!: And no other Inſtrument was made uſe of in the chief 


Obſervations for the Meridian of Paris. The Aſtronomers who are gone 


to America, carried with them an Inſtrument of 12 Feet Radius, and of 
a Portion of a Circle of 30%. But thoſe come to Sweden, contented 
themſelves with a Portion of a Circle of 5 39, and-g Feet Radius: But 
this Inflrument, made by Mr George Grabam, a very able Englih Me- 
chanician, is by it's Conſtruction ſo exact, that the Aftronomers who 
have uſed it, think themſelves ſure to 21. The one we want for the 
Obſervations in Ruſſia ought to be made by the ſame Artiſt, and of the 
fame Conſtruction. : 


*Tis with ſuch an Inſtrument that Mr. Bradley, 15 eee | FS 
. Aſtronomer, has diſcovered, in the Meridian Altitudes of ſome fixt 


Stars, certain conſtant and annual Variations, which do not procee 


either from the Variation of the Refractions, or from the Parallax 10 
theſe Stars, or, in fine, from any Nutation or Wavering of the Earth 


Axis 3 but which he accounts for by the ſucceſſive Motion of Light. 
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1 Fogune of the. Barth. . „ 


Whatever be the Cauſe of theſe. Variations; (which. Cauſe, as well as. 


it's Effect, are not as pete Perhaps, entirely cleared up), as they may 


poſſibly happen in the Space of Time requiſite to be ſpent in making the 
Geer vas for the Meridian, or in paſſing from one End of the Me- 


ridian to the other; it is neceſſary, wich the ſame Inſtrument, or ſuch 


another, that. is of pretty near the ſame Exactneſs, to examine the Varia- 


tions of the Stars made uſe of: Wherefore it would be of conſiderable 
Advantage, not only for the Obſervations of the Meaſurement of the 


Earth, but alſo for all the other principal Reſearches in Aſtronomy, to 


Make, and of the ſame Conſtruction, as I have already ſpecified ; for 


which there are Walls already raiſed at the Imperial Obſervatory, in the 


plane of the Meridian. 


With theſe two Quadrants, which might bel of 7, Feet Radius, and 


the moveable Teleſcope g or 10 Feet long, we ſnould be in a Condition 


to make Obſervations of the utmoſt Accuracy, ſuch as the preſent State 
of Aſtronomy requires. tg dee Fü de 


Beſides theſe, Inſtruments now mentioned, which are of abſolute Ne- 


ceſſity to a ſolid Eſtabliſhment of Aſtronomy and Geography in this 
Country, there are ſtill ſome other ſmaller Inſtruments, that may be of 
great Uſe in the Operations I propoſe, or may ſerve to make other curious 


99 
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of the Earth.are making, 


/ * 


When the Sides of the Triangles, taken for meaſuring the Earth, 


and uſeful Obſervations at the ſame time that thoſe for the Meaſurement 


terminate at very elevated Places, as on the Tops of the higheſt Moun- 


tains, it is neceſſary to reduce theſe Triangles to what they would be, had 
they been obſerved in horizontal Plains ſituated upon a Level with the Sea. 
For this Purpoſe, we muſt know the Height of the Mountains above the 
Sea's Level, which cannot always be determined geometrically, or would. 
at leaſt be too tedious to perform: Wherefore, in the Meridian of Paris, 
which croſſed-very high Mountains, M. Caffmi was of Opinion, that he 


ought to fix their Height by a ſhorter Method, which is that of the 


Height of the ſimple Barometer, obſerved on the Top of each Mountain, 
and compared with that obſerved at the ſame Time in another Place, 


whoſe Elevation above the, Sea's Level was known. 0 But as that Method 
ſuppoſes the Knowledge of the Proportion which the different Fallings of 
the Mercury keep with the diffierent Heights to which the Barometer is 


carried; and as Natural Philoſophers are not as yet entirely agreed on 
this Head, for want of Obſervations of ſufficient, Accuracy: Thence it 


happened, that Dr De/agutiers, making appear that M. Caſiui has not 


employed the moſt exact Proportion, found; Reaſons for correcting, or 


at leaſt for doubting, of ſome of M. Caſſiniis Calculations.. . Thus it 
muſt be by the Aſſiſtance of new Experiments, better circumſtanced than 


thoſe hitherto made, and. purſuant to a Theory entirely agreeing with 


theſe Experiments, that. this Method may be employed with Certainty, 
ber determining the Height of Mountains by the Barometer, and reducing 
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che Angles obſerved from the Tops of theſe high Places, to wh, 
would be; if chey hac been obſerved on'a Plane Horizpnral with the Ley! 


of the Sea. Now theſe new Obſervations can de made on gor Way in 


tracing the Meridian; and for that Purpoſe T have begun to conſtruc 
compound Barometers, which, by their peculiar Make, "being very ni 

will ſerve to obſerve with Accuracy the Quantity of the Mercury's Pal. 
at the different Elevations to which they ſhall be carried, in order to * 
with greater Certainty the Proportion of that Fall. I ſhall take Particus 


* 


lar Care in the Conſtruction and Uſe of theſe Inſtruments to_provide 3 


Remedy againſt ' the Effect of Heat, which, as ſt is, different in the 


different Times and Places of making theſe Experiments, may poſſibly 
produce apparent Variations, of which 'tis neceſſary to | keep an 
A 65: ẽ e /// TINT 
There is ſtil] another Method of determining the Elevation above the 
Level of the Sea of all the Points, in which the Triangles terminate. 
that are made for the Meafurement of the Earth. This may be done by 
beginning theſe Operations near the Sea, as I propoſe to do, and actually 
mcaſuring how many Toiſes and Feet the Places of the firſt Stations are 


elevated above the Level of the Sea. For if the Angles of the apparent 


Elevations of the ſecond Stations ſeen from the firſt be afterwards obſer. 
ved, it will be an eaſy Matter, from the known Diſtances, to deduce the 
true Elevations of the latter above the former, and conſequently. above 
the Sea's Level, making proper Allowances in the Calculations for the 
Difference of the apparent Level from the true one. In this Method 
nothing is to be apprehended but the Variation of Refractions; but for 
this a Remedy may be found, for the moſt part, by returning upon 
one's Steps, that is, by reciprocally obſerving the fi | 
from the ſecond : For if it be found, that as much as the ſecond Station 
appears elevated above the firſt, ſo much the firſt is depreſſed below the 
ſecond, except the ſmall Difference which muſt ariſe according to the 
given Diſtance, it will be a Proof, that the Refraction has been of no 
Prejudice. ; Ou ; 3555 1 
he Obſervations and Determinations of the true Heights of all the 
Places which are to be viſited, will not be the leaſt laborious of thoſe that 


are to be made in theſe Journies; but then their Uſefulneſs will be a 
ſufficient Recompenſe for the Trouble; ſeeing they will afford us the 


Means of knowing all the chief Unevenneſſes of the Ground traverſed by 
theſe great Triangles, which being compared with the Length of the 
Courfe of the Riyers, may give us room to judge of their Rapidity, of 


the Eaſe or Difficulty of their Communications, & 
The other conſiderable Obſervations and Experiments to be made 1n 
the Journies undertaken for ſuch Enquiries, are, the Obſervations of the 
Magnetic Needle, both as to.it's Dip and Variation : But chiefly the 
Obſervations of the Length of the ſimple Pendulum, which, at preſent, 
is become requiſite to be obſerved with as much ExaQneſs, and in # 
many Places as is poſſible; but alſo for which there are new Meth 


inyented 


rſt Stations ſeen 


. 
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:vented, that we ars potniſed'the Communication of; and which pro- 
bably ſurpaſs thoſe hitherto made uſe of; in as much as, ſince thoſe Me- 
thods have been found by the Royal Academy of Sciences of Paris, it was 
thought proper to notify them to the Aſtronomers ſent to Peru, in order 

to put them in Practice in their 5 „ 


1 BY . he 1 ? 3 


Whereas all theſe Operations and Obſervations, which I have here propoſ- 
ed, however arduous and difficult they may prove, haye no other End than 
the Benefit of Geography; thoſe who are to have the Management of 
this Enterprize muſt be attended by ſeveral Surveyors and other Mathe- 
1 maticians of this Nation, who are to be inſtructed on the Road, and em- 

_ ployed at the fame Time in leſſer Operations with ſmaller Inſtruments : 
by which Means the Maps of the Countries, taken in by theſe great Tri- 
Y angles, may be verified ; and' thus, according as this Work advances, 


we finiſhing Stroke may be given to the Charts of Ruſſia. 


* 


. 


VI. Since my laſt, I undertook to meaſure the Baſis ſpoken of; and . 4? 
had the good Fortune to meaſure very exactly on the Ice, by taking the Mer/aration - 
preciſe Diſtance between her Imperial Majeſty's Caſtle at Peterhoff, and hoe 7 7 1 
the Caſtle of Doubti, ſituated oppoſite to it, on the Coaſt of Finland. I preceding Ar- 
found the Diſtance between the oppoſite Walls of theſe Caſtles to be iel, by M. de 
14,250 Feet Engliſh. This Baſis, being much greater than any of thoſe 3 Tan 
employed hitherto for this Purpoſe, gives room to expect great Exact- af 85 as 
neſs in the whole Work, when it ſhall be carried on in the ſame Manner. T. S. M n. 
It will at once ſerve to make a very exact Map of the Bottom of the F. R. S. Bid. 
Gulph of Finland. Tis for the ſame Deſign, and for better ordering p. 50. dat 
the Charts of the Coaſts of the Ballick, that J intend (as ſoon as my + Ph 
Project ſhall be approved here in it's full Extent) to begin to meaſure 96M ud 
my Triangles along the Coaſts of Ingria and Livonia, to the Iſlands of ß 
Dagbo, Oeſel, Sc. And to the end that the Charts of the Places taken 
in by theſe Triangles may be finiſhed at the ſame Time, I ſhall take 
with me all the Charts of theſe Parts, which can be had, in order to- 
verify and correct them in my Way. According as theſe Charts are 
thus finiſhed in the beſt Manner, they may be engraved, I likewiſe in- 
tend to publiſh, as ſoon as poſſible, all the Operations and Obſervations: 
I ſhall have made in my Expedition; that thus early Benefit may be 
reaped from them, and that the Publick, at the ſame time the Charts 
come out, may be acquainted with the Foundation on which they are 
conſtructed, I once thought to have by this Time printed the whole 
Detail of my Operations in taking the Baſis, that is, of the Precautions; 
I Infedin aſcertaining it; but as it was meaſured in Engliſbo Feet, which 
| Thavea Deſire to reduce to this Country Meaſure, and that *tis requiſite 
0 conſult the original Standards here on this Head, which I have not as 
et been able to procure; for theſe Reaſons, I am obliged to delay the 
Publication of theſe firſt Obſervations, F 5 
VII. The Globe is juſtly reckoned very uſeful and inſtructive, both as: 4 ftcounr of 
general Map, and alfo for explaining the firſt Principles of Geography, a /mprove- 
and the ſpherical Doctrine of Aſtronomy. By this Inſtrument it is eaſy 2 N 
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. EE a and | 
| Ghbe, & Je. to find the [cog of the Days, and their; Increaſe and Decreaſe, in aj 
Ceed Harris, Places, and at all Times of the Lear, But this is not aſually perfortneq 

Gent. Ne. 459. in ſuch a manner as at the ſame. Time to explain how theſe Phenom 
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the Zenith. * | | 
W hile we view the Globe in this Poſition, we ſee the Situations of all 
Places in the illuminated Hemiſphere, with reſpe& to the Horizon, 
Meridian, Sc. and by obſerving the Angles which the Meridians, cut- 
ting any Parallels of Latitude in the Horizon, make with the Brass 
Meridian, we have the Semidiurnal Arches of theſe Parallels reſpe&ively: . 
And at the ſame Time (if the Sun be not in the Equator) we ſee why 
che Diurnal Arches of the Parallels continually decreaſe from the Neigh- 
bourhood of the elevated Pole, till we come to the oppoſite Part of the 
Horizon. If we turn the Globe Eaſterly round it's Axis, we ſhall ſee 
how all Places change their Poſitions with reſpect to the general Horizon, 
the Meridian, Sc. by the Motion of the Earth round her Axis. 
It yet remains to be ſhewed, how the annual Motion of the Earth in 
her Orbit, cauſes the Change of the Sun's Declination: This cannot be 
done by the Globe ſimply taken, but is very well ſhewed by the Inftru- 
ments called Orreries : But to theſe their Coſtlineſs is an Objection, not 
mentioning others from a want of due Proportion in the things they ex- 
hibit. 1 had therefore an Inſtrument made, which conſiſted only — 
5 5 | n Tour 
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Improvement en the terreflrial Globe. 10 


tween theſe 3 Wheels of the ſame Dimenſions and Number of Teeth : _ 


- The: innermoſt Wheel was fixed to the Wood in the Centre, the third 


had it's Axis come through the braſs Plate, round which was a braſs - 


Circle having a Socket making an Angle with it of 66 5 Degrees; in this 


gocket was fixed the Axis of a little Globe, having a Horizon about it, 


torepreſent the Circle ſeparating Light from Darkneſs, the Sun being 
ſuppoſed to be in the Middle of the Inſtrument. While tha braſs Plate 
is turned round through the Scale of Months and Days expreſſed on the 
under Plate, the Axis of the Terrella is kept all the While parallel to it- 


ſell, by means of the ſecond Wheel placed between the two above · mention 


ed; and ſo the Change of the Sun's Declination, or rather; which comes 


to the ſame Purpoſe, the different Poſition of the Equatorial Axis with 


reſpe&t to the Circle ſeparating Light and Darkneſs, is exhibited all the 


while the Earth is going round in her Orbit, By placing the Axis of an 
ivory Ball having one half blacked, upright in the middle of the Circle 


which carries the Terrella, this little Inſtrument will ſerve to explain the 
Phenomena of the Moon's Phaſes. 1 


* 


we may now have recourſe to the larger Globe, and moving it according 


to the different Seaſons, we may obſerve the Phenomena thence ariſing 


more diſtintly,, r. 


For a graduated Meridian, I had a flexible Slip i ee 


Degrees, which I could fix occaſionally in the two Hour Circles; and 
upon ſuch another Slip I had a Scale of Months, anſwering to the Sun's 
Dcclination, reckoning both ways from the Equator. By means of this 
graduated Meridian, the Globe being rectified according to the Sun's 
Declination, if we gently. turn it round it's Axis, we may preſently find 
the Time of the Sun's riſing or ſetting in all Places, by obſerving the 
oy Circle, when the ſeveral Degrees of Latitudes reſpectively come to 
the Horizon. FE | | 


After the ſame manner, if the Globe be elevated to any particular | i 


titude, and the Meridian having the Scale of Months be fixed in it's Place, 
we may ſoon find the Time of the Sun's. riſing or ſetting in that Latitude 
throughout the Year, by abſerving the Hour Circle when the reſpective 
Days come to the Horizon. This Method is not only uſeful on the Ac- 
count of it's being expeditious, but alſo becauſe it intimates, why at the 


ſame time the Days are of different Lengths in different Latitudes, and 


in the ſame Latitude at different Times of the Vear. 


93 1 3 


The Globe - makers might ſave us the Trouble and Expence of having 


theſe graduated Slips of Braſs, by dividing ſome Meridian, which goes 
over the leaſt Land, into Degrees, which might be marked with round 
Dots, and every Tenth numbered. The Scale of Months might be en- 
ee upon ſome other Meridian. It would be of Uſe likewiſe, if the 
arallels and Meridians of every Degree between the Tropics be drawn 
YOL II „ 


353 


Having thus learned the Cauſe of the Sun's Change of Declination, 


* 
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1 The Uſe of Spherical Maps. 5 
in faint Lines, which I think might be done without obſcuring the 
Map. ODE on otra ᷣ . fol HOT 
Parallel to the Horizon, and 18* below it, 1 had a Circle fixed for 
ſhewing the Limits of the Twilights: This is uſeful, as it ſhews at one 
View the State of the Twilights, and alſo why they do not lengthen or 
ſhorten, as the Days do. The Semt-Circle of Poſition is a thin narrow 
Plate of Braſs as uſual, but made ſo that it's Axis is moveable Quite 
round the Horizon. I had alſo a narrow flexible Shp of Braſs, which 
might be girt round the Globe in any Poſition, and ſo be made to re. 
preſent any great Circle whatſoever: This occafional Circle may be in. 
ſtructive to Beginners on ſeveral Occaſions. BR og | 
If the principal Horizon be of Wood, or made ſo as to obſcure the 
Globe below it, the Twilight Horizon had beſt have ſmall Feet ofa pro. 


per Length, fixed ſo that it might ſtand in it's proper Place upon the 


© worthy the Notice of the Curious. 


other, occaſionally ; then inverting the Poſition of the Globe, the fame 
thing will be ſhewed ar Hees. 00S”. ll 

The farther Uſe and Application of theſe Contrivances to different Wl 
Projections of the Sphere, c. will be obvious to thoſe who are acquaint. 9 
ed with theſe things; and without dwelling any longer upon this Sub- 
ject, it may ſeem, that I have already ſaid more than was needful in this 
Place. But the Globe being in every body's Hands, and in reality a 


very uſeful, entertaining, and inſtructve Inſtrument, I thought an At. 


tempt to render it more fo, would not be altogether uſeleſs, or yet un- 

VIII. Geographical Maps, and Hydrographical Charts, though they 
are Repreſentations of a Convex Spherical Surface, yet were firſt de- 
lineated upon Planes, as being the moſt eaſy and obvious, tho? not the 
moſt natural and accurate Repreſentations: And they will be ſufficiently 
near the Truth, when the Part of the Earth or Seas to be deſcribed is 
not ofa very large Extent, Such as theſe have been uſually: called Cho- 
rographical and Topographical Maps; but when the Map is any thing 
general, or is to contain any large Tra& of the Earth or Seas, ſuppoſe 
(for Inftance) one of the four Quarters of the World, as they are called; 
then, when they are projected, or repreſented upon a Plane, the Parts 
muſt neceſſarily be diſtorted,  one''yay contracted beyond the Truth, 
another way dilated, fo as to give no juſt Idea of the whole. Nor can 
this Diſtortion be poflibly avoided, when any conſiderable Part of 2 


Spherical Surface, by any Projection whatever, is to be repreſented upon 


a Plane. *Tis true, this Diſtortion is always regular, and according to 
cettain Laws; fo that knowing the Nature of the Projection, it may 
tolerably well be allowed for. But to do this ſcientifically, and as 1! 
oughr to be done, requires much Skill and Accuracy in the Maker, as 


well as good Proficience an d Experience in the Peruſer; and therefore 


not ſo proper for an Introduction to Learners, in the Rudiments of Geo- 
graphy. Young Minds are apt to receive wrong Nydogs aun de, 
1 | K vN „ Ai Ju ce 


my * 


2 Tha: te of Spherical Maps, 
judices frorn them, at leaſt cannot be rightly and eaſily inſtructed by 
* To obviate this Inconvenience, Geographers have contrived and con- 
ſtructed the Terreftrial Globe, on which they endeavour to delineate all 
the Parts of the Earth's Surface in their natural State, as to Longitude, 
Latitude, Diſtance, Bearing, Magnitude, Sc. which being a true and 
genuine Repreſentation of the whole Superficies of the Earth, as far as it 
is yet known, is the beſt adapted for conveying juſt Notions to young 
Minds, and for preventing all falſe Conceptions and Prepoſſeſſions. 
After the firſt Rudiments of Geography have been imbibed from hence, 
they will be then prepared for the Uſe of plain Maps; and they will after- 
yards find, that large Projections of particular Countries, Kingdoms, and 

| Provinces, in plano; will be of excellent Service to them forTheir farther 

Improvement in this uſeful and neceſſary Science. Nor will they now be 
in any Danger of being miſled by ſuch Maps, tho? they are not ſo juſt 
and natural Repreſentations of the Earthly Globe. e 

Now the ſame Conveniencies that may be derived from the whole 
Globe, may, in Proportion, be had from any notable Portions of it; 
as an Hemiſphere, à Quadrant, a Sectant, an Octant, or other Parr. 
But with this Advantage beſides, that theſe partial Spherical Maps will 
not only be much leſs cumberſome, and more manageable than a whole 
Globe, but may be made much more accurate and particular, as being ca- 
pable of being formed to a much larger Diameter than a Globe can conve- 
niently be made to. The Maps may fi{t be printed upon a Plane, as is 
uſual in the common Globes, and then paſted upon thin convex Shells 
of Paſteboard, formed to the intended Radius. The forming of theſe 
ſpherical Coats of Paſteboard will be a Matter of no great Difficulty, 

_ even to as large a Diameter as ſhall be deſired, ; but the chief Art will be 
required in projecting the Maps in plano, after the ſimpleſt and exaCteſt 
Manner, ſo as that they may adapt themſelves, with as little Error as 
poſſible, to a ſpherical Surface. For a plane Surface cannot be converted 
into a ſpherical Surface without ſome Error. The beſt Method of doing 
this, with the leaſt poſſible Error, I think will be as follows. 

Inſtead of the uſual Slips or Guſſets, as is the manner of Globe- makers, 
5 which are comprehended between two Meridians at ſome Diſtance, and 
3 are formed only tentatively and mechanically, without the Help of any 
5 juſt Theory, we may divide the whole ſpherical Surface into parallel 
Portions, or Zones; that is, into Parts terminated by two Parallels to 
the Equator, at the Diſtance (ſuppoſe) of ten Degrees. As if the firſt of 
theſe Portions, or Zones, were at the Equator itſelf, and extended to 5 
of Latitude on each Side of that Circle, the ſecond Zone would be at the 
Parallel of 10 of Latitude, and would extend to 3 of Latitude on one 
Side, and to 13 of Latitude on the other Side of that Parallel, and ſo 
of the ſucceeding Zones. J.... armpe np ngmaenn 
No we may conceive the firſt of theſe Portions, or Zones, to be 
converted from a ſpherical Surface to a plane Surface in this manner, 
f o a rant anne without 
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The Uſe of Spherical Maps. _ 
without ſenſible Error. Let the middle Line of this Zone, that is the 
. Equator, continue in it's Situation, and let the Segments of the Merigj. 
ans on eactr Side be-eonceived to unbend themſtlves gradually, till th 
are extended into right Lines perpendicular to the or Then will 
that which was before a Zone, or Portion of a ſpherical Surface, with 3 
ſmall Alteration become a Portion of a cylindrical Surface, circumſerib. 
ed about the Sphere 3 whoſe Breadth is every where equal to 109 of the 
Sphere, and whofe Cireumference is equal to the Equator. And thus 
every Parallel to the Equator, as far as that of 5 of Latitude on each 
Side, will be ſtretched and extended into a Circle as large as the Equs. 
tor; but they will all keep the ſame Diſtance from one another, and 
from the Equator, that they had before. This Extenſion, or Alteration, 
will be every where regular and uniform, and will be but very little, 
even where it is moſt: For the leaſt of theſe Circles, which is the Para. 
lel of 52 of Latitude, has the ſame Proportion to the Circle it is ſtretched 
to, or the Equator, as the Sine of 85? has to the Radius, or as 9961947 
to 10000000 z which approaches very near to a Ratio of Equality. And 
now it will be eaſily conceived, that without undergoing any other Al. 
teration, or Diſtortion, this Portion of à cylindrical Surface may be 
rectified, or extended into a plane Parallellogtam, whoſe Length will be 
equal to that of the Equator, and whoſe Breadth will be equal to an Arch 
of 100 of the fame Equstb e i ee ee ee ne waa, | 
And conſequently, by an Operation that will be juſt the Reverſe of 
this, if upon a Plane we delineate ſuch a Parallellogram as this, we may 
then lay down all the Places that are contained in it very exactly, in their 
proper Situation of Longitude and Latitude; and then apply it's middle 
Line, or Equator, to that of a Globe of a due Magnitude, which will 
then become a Portion of a cylindrical Surface, circumfcribed about the 
Globe. Then by preſſing it cloſe to the Body of the Globe, we ſhall 
cauſe it to contract itſelf a very little, but regularly, which Contraction 
will be only according to Longitude, and not at all according to Lati- 
tude; and then the cylindrical Surface will be changed into that of a 
Sphere, and will become the firſt ſpherical Zone before deſcribed, with 
all it's Delineations in their due Poſition, without ſenfible Error. 
| In like manner in the ſecond ſpherical Portion, or Zone, compre- 
s- hended between the Parallels of five and fifteen Degrees, whoſe middle 
7 Line is the Parallel of ten Degrees, we may conceive the Segments of the 
| Meridians to unbend gradually on each Side, and to extend themſelves 
into Tangent right Lines, which therefore will form a Segment of a 
conical Surface, ſtill touching the Globe in the Parallel of ten Degrees of 
Latitude. The Axis of this Cone will coincide with the prolonged Axis 
of the Globe, and the Side of the Cone, which is to be eſtimated from 
the Vertex to the Circle of Contact, will be the Co-tangent of the Lati- 
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1 tude, or the Tangent of 80%, Now this Portion of a conical Surface 
ik. may eaſily be conceived to be unrolled, or to be expanded' into a plane 
| 


Surface, without undergoing any other Alteration, and then it will be- 
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dome a Portion of a Sector of a Circle; which Portion will have for its 
Length, or middle Line, ah Arch of a Circle deſcribed with the afore- 
cid Tangent, as A Radius, whoſe Length will be the fame as the Pa- 

-allel of Contact, and it's Breadth will be equal to an Arch of the Equa- 
or of to as before. This Segment of a Sector of a Circle ſo produced, 
may therefore be eaſily deſcribed in plano, and within it may be inſerted 
all the Places belonging to it, according to their Longitude and Lati- 
tude. Then it mult be applied to the Globe, fo as that it's middle 
Line ſhall coincide with the Parallel. of 10% 3 then by preſſing it may be 
bent to the Surface of the Globe, every Meridian to it's reſpective Repre- 
ſentative, by which it will uniformly contract a little according to Lon- 
gitude, but not at all according to Latitude. And thus the Globe will 
de covered as far as 159 of Latitude. . 
The next Zone, or that belonging to the Parallel of 20%, may be thus 
conſtructed d priori. Upon a plain Paper, with Radius equal to the 
Tangent of 70 Degrees, deſcribe an Arch, whoſe Length is equal to 
that of the Parallel of 20% as alſo two other concentrick Arches on each 
Side, at a Diſtance from the middle Arch equal to an Arch of 3. 
This will be the required Segment of the circular Sector, in which are 
do be inſerted all the Places belonging to it, according to their Longi- 
tude and Latitude. Then the middle Line or Arch is to be applyed to 
the Parallel of 20% upon the Globe, and the Segment of the conical Sur- 
face thence ariſing is to be duly contracted as before, or preſſed cloſe to. 
the Globe; by whieh Means this Zone will alſo be compleated. And 
in the fame manner we are to proceed to the ſucceeding Zones, till the 
whole Globe is covered. And the Method will not differ in any material 
Circumſtance, if inſtead of a whole Globe, we are to conſtruct any Part 
of it only, or what I here call a Spherical Map. oat oy 
To reduce this Fheory to Practice, and as a. Specimen of Spherical 
Maps, I have conſtructed a Terreſtrial Hemiſphere to a Diameter of 
near 15 Inches; To which I have given the Name of the Britifh Hemi- 
ſphere, becauſe it has Great- Britain in the Centre, or rather at it's Vertex. 
lis therefore adapted to the Meridian and Horizon of London, and ex- 
bibits one half of the Earth's Surface, as it lies round about this City; 
vhich is vaſtly the moſt, conſiderable Part of the whole Earth's Super-g-ꝛn 
ficies, The Longitude and Latitude of Places are here eaſily known bh 
laſpection, and their Bearing and Diſtances may be nearly eſtimated”: 
And all the Delineations are as accurate and particular as this ſmall Radiug 
would permit. I. conceive therefore it may. be no unfit Inſtrument for 
altrufting Beginners, or for initiating: young Minds in the firſt Rudi: 
ments of Geography. 6. , Mch61 ona” te 44 5 
IN, The Neceſſity of ſeeing the Horizon, in order to find the La- , Spirit Le. 
tude of a Ship at Sea, has always been ſo great an Inconvenience, that . # l. fred. 
any Method for determining it without the Help of the Horizon, wilt % Quadrant 
be of conſiderable Uſe, although it ſhould be liable to an Error of a few Fe 2275 7＋ 
nutes: And as it is generally agreed by Seamen, that they are an 3 
| oftener, 
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oftner ſenſible of this Inconvenience in calm MW eather; than in rouph " 
is hoped' that the following manner of conſtructing and uſing 3 den 
Level, may, in that Caſe, be capable of ſo much Exactneſs, at leaf 1 
e Fig h J 


may render it acceptable to the Publick. 
N. S. No. 430. 


This Level is compoſed of a Glaſs Tube A B, bart 1070 an An of; 
Circle, and containing fuch Number of Degrees as will be moſt fait 
able to the Degree of Exactneſs with which the Obſervation can be made | 


The Bore of it muſt not be wider than g of an Inch in Diameter, tha | 
the Liquor in it may the better keep together, and the. two Ends of i 


{ſtand Perpendicular to the Tube in all Poftures: Nor ſhould it he much 


N leſs, leaſt the hanging of the Spirit to the Sides hinder it from unge 


truly by it's Weight to the loweſt Part of the Tube. This Tube is cc. 
mented into another Braſs one C D E F, of the ſame Curvature, the 
Outer Half of which is taken off, fo as to ſhew the Glaſs, leaving onlya 


{mall Part in the Middle D F entire, in which a ſmall Stop-cock G i; | 


placed, The Glaſs Tube is divided in two in the Middle, to make room 
for this Stop- cock, the Key of which muſt be pierced through with 
Hole of only about +; Part of an Inch, for the Paſſage of the Liquor, 
The outer Ends of the Glaſs Tube muſt have a Communication with ons 


another round about by Means of two ſmall Pipes I and K, and the 


Tube H, the manner of which is ſufficiently ſnewn by the Figure. 


Each half of the Glaſs Tube A B muſt have a Scale of Degrees anſwer. 
ing the Curvature of the Tube, ſubdivided at Pleaſure; They may be 
numbered either as the upper or under Scale in the Figure; and obſerve 
that in the under Scale two Degrees are numbered as one; the Reaſon of 
which is, that the Motion of the Spirit in the Tube increaſing the Num. 
ber on one Hand, and at the fame Time as much diminiſhing that on 
the other, their Difference is altered thereby, ſo as to anſwer to double 


that Motion. The Diviſion of the Scales are cut on the Edge of the 


Braſs half Tube, or Trough, which'is made thick for the greater 
Seng dd 55607 , 

In one of the ſmall Pipes I or K, juſt againſt the Return of it, which 
enters the End of the firſt- mentioned Glaſs Tube at A or B, is a ſmall Wi 
Hole, by which to introduce into it ſo much Spirit of Wine as may fill i 
it from the Middle of the Scale on one Hand to the Middle of that on 
the other 4 this Hole may be afterwards ſtopped by a Skrew-pin. 

The inner Ends of the two Halves of the Glaſs Tube A B ſhould de 


fixed into the entire Part of the Braſs Tube D F with a Cement made 


with old hard Bees. Wax, or ſome other Materials not diſfolyable 0) 
Spirit of Wine, as ſhould alſo the Ends of the ſmall Pipes Tand K int 
this and the Tube H: Thoſe Halves, as to the remaining Part of tber 
Lengths, may be faftned down with any ſtrong Cement. 
This Level may be ſet on to one of the Limbs of the Quadrant, fitted 
up for this Purpoſe, in the manner expreſſed in the Figure. It hath 
an Index moveable on the Centre, and a Spring at the other End to keep 


it ſteady, when it is directed to any of the Diviſions on the Arch, aer. 


4 Siri, Level, ei : 
needs no other Diviſion than into whole Degrees. The Index may be 
turniſhed either with plain Sights, or may carry a ſhort Teleſcope, with 
i Vane in it's Focus, to receive the Image of the Sun, when it is bright 
enough; but if the Sun be hazy, or the Moon, or a Star be obſerved, a 
ding Shutter may be drawn out to tranſmit the Rays of Light to the 
Eye-glaſs. The Vane has alſo a Thread fixed on it perpendicular to the- 
Plane of the Quadrant. The whole Inſtrument (for the eaſier managing 

ir) may be ſupported by a Staff, reſting with one End on the Floor. 
The manner of uſing it is thus: Holding the Quadrant in a vertical. 
Poſture, with that Limb to which the Level is fixed parallel to the Hori- 4 
zon, raiſe the Index to ſome Diviſion of the Arch, as near as you can to Th 1 
the true Height of the Object; which is ſuppoſed to be near the Meri- nn 
dian, and conſequently to. alter it's Altitude but ſhowly ; Then turning 
the Key of the Stop-cock, ſo as to let the Spirit of Wine paſs through the 
ſmall Hole in it, keep the Image of the Object as cloſe to the Thread 
on the Vane as you can, endeayouring that the unavoidable Vibrations. . 
of it above and below the Thread, may be equal, both in reſpect of their 
Length, and the Swiftneſs of their Motions, &c. Continue this 'till the 
Spirit ſeems quite ſettled to ſome Part of the Scale, and ſomething lon- 
ger. This it will do flowly, but without any ſenſible Vibrations; for 
the Stop-cock allowing it no Paſſage but through the ſmall Hole in it's 
Key, will give ſuch a Check to it's Motions, as not only to ſtop thoſe 
Vibrations, but alſo to hinder it's being thrown backwards and forwards. 
in the Tube by any Shocks of the Inſtrument ; and yet as far as I have 
| obſerved will not prevent it's ſettling (with ſufficient Truth, though ſlow- ay 8 
ly) to-the loweſt Part of the Tube. About half a Minute of Time or | 
more may be neceſſary for this, according as the aforeſaid ſmall Hole is. 
greater, or leſs in Proportion to the Bore of the Tube. When you judge 
the Spirit quite ſettled, turn the Stop-cock again: It is of no Importance 
that the Image of the Object be exactly on the Thread at the Inſtant that 
this is done, Obſerve againſt what Degree, and Part of a Degree, each. 
End of the Spirit in the Tube ſtands. If your Scale be numbered like 
the upper one in the Figure, and the Quantity of Spirit be exact, both. 
Ends will agree, and the Degree and Parts marked muſt be added to, 
or ſubſtracted from the Altitude ſhewn by the Index, according to the 
Directions: If the Ends do not exactly agree, take the Mean between 
them. If you uſe the under Scale, ſubſtract the leſs Number from the 
greater, and add, or ſubſtract the Exceſs, the Number reſulting wil! 
ew the mean Elevation of the Index during the latter Part of the Ob: 
_ Ervation, and will differ from the true Altitude of the Object about half 
ſo much as the Vibrations of it's Image abeve and below the aforemen- 
tioned Thread on the Vahe fail of compenſating one another during that 
Time. If either End of the Spirit leave the Scale, the Index muſt be re- 
mored three or four Degrees, and the Obſervation repeated, 
laſtead of the Curve Tubes A and B, two ſtrait ones might be uſed;. 
bet together ſo as to make a very obtuſe Angle in the Middle; bat then 
— — | | ice 
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A Deferiptioirof à Maler. Devel, &c. 


the Scale, becauſe the allowing for the Difference will be ſomething ma 
troubleſome. 15 3 7 1 17 | I” 4 W- Nr. 
F It the Obſerver:have an. Aſſiſtant to attend. to the Level, while he hi 18 
ſelf obſerves the Object, the whole Apparatus of the Braſs Tube, 1 
Stop-ceck, may be omitted, ſubſtituting in it's room only a Ply Soy 


a ſmall Hole in it, which may be wrapped round with a very thin rn 


ol Cork, and fo thruſt down into the middle of the Glaſs Tube. The 


A Deſcription 
of a Water- 


Level to be 


fixed to Davis's 


Quadrant, 


aobherebly an 


Obſervation 
may be taken 
at Sea,, in 


thick and hazy 


Weather, 


without ſeeing Fondneſs to it, that it would be no eaſy matter to diſſuade the Navigator 


the Horizon ; 


by Charles 


Leigh, Gent. 
_ No. 40t. Þ» 


413. dated 


Nov. 3.1737. 


any Accident either End of it ſhould get into them. 


cutting the Glaſs Tube in half in the Middle may likewiſe be avoided if 
I6ſtead of the Stop-cock at G, there be one fixed in one or both of the 
Pipes Iand K, to open and ſtop the Paſſage of the Air, having a 5 4 
Hole in their Keys, there being alſo a Plug with a ſmall Hole, Be 
down into the Middle of the Tube, as before. watt | 


The Bore of the ſmall Pipes I and K, and the Tube H, muſt not be 
ſo narrow as to make it difficult to reduce the Spirit into it's Place, if by 


I have been informed, that an Object may by kept in View without 
much Difficulty, Even in pretty rough Weather, thro? a Teleſcope mag- 
nifying about ten times. Now as ſuch, Teleſcopes ſeldom comprehend 
an Afea of much more than 1? in Diameter, or at moſt 19 20/ it follows 
that the Axis of the Teleſcope is always kept within 40/ at moſt of the 
Object, and that is the greateſt Vibration of the Image above and beloy 
the Thread on the Vane, If this be allowed, it ſeems reaſonable to ex- 
pect that the Medium of the Vibrations one Way ſhould not exceed the 
Medium of thoſe the other, more than by about 5th or 4th Part of the 
greateſt Vibration; 7, e. about 7 or 8/ the half of which will be the Error 
of the Obſervation. In ſtill Weather it will probably be much leſs, if 
the Inſtrument be in the Hands of a Perſon moderately ſkilful in ob- 
ſerving. Tok + | N e i 1 e 5 

X. The Sea- Quadrant now in Uſe, called Captain Davis's Quadrant, 
being invented by that ingenious Gentleman, for taking the Sun's Alti. 
tude, is an Inſtrument well known, univerſally approved, and ſufficient- 
ly accurate; I ſay ſufficiently, becauſe it is well known to all Artiſts at 
Sea, that 5 or 101 Error (which is generally the moſt, if the Inſtrument - 
be good, though the Motion be great) is a Trifle ſcarce worth the noting, 
either in failing near a Meridian, or parallel, Circle, This, together 
with a long Uſe of this Inſtrument, has, to my Knowledge, (having 
had the Experience of 17 Years in the Royal Navy) occaſioned ſuch a 


from the Uſe of it, to any other. err oF wet & ew Pars a 

It is true, that when the natural Horizon is obſcured by thick and hazy 
Weather, (which is very frequently the Caſe, eſpecially off of our Chanel, 
the Banks of 'Newfoundland, &c.) this Inſtrument, as it now lands, is 
of no Uſe ; which too often occaſions melancholy Conſequences, ſuch as 
the Loſs of Ships and Cargoes, and, what is ſtill more valuable, our Sea- 


mens; Lives, If therefore, to this Inſtrument, an Apparatus were ns 
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ſuch as an artificial or portable Horizon, that could be as effectually te- = 

fed on, as that of the true or natural; and at the ſame Time plain, caſy, _ .._ 

ind obvious; I am of Opinion, it would be needleſs to go about proving 

Mett, SS, | 8 15 

Io this End, ſome ingenious Gentlemen have, within theſe few Vears . 
very commendably employed their Talents this way; among which, I 


% | 1 


| humbly offer my Mitte. Sr . >. 
d to the Principle on which this Apparatus is 


[ ſhall now. procee 
founded, VIZ, * EEE 
That the Surface of all Liquids (when free from any external Cauſe) that 
' have a Communication with each other, though divided and ſeparated in 
their Surfaces, will be truly in a horizontal Plain. „ | 


# 


# 


| The Quadrant, and'it's Conſtruction, being well known, there re- 
mains bur little to be faid to it; the principal Parts that I ſhall take No- 

tice of, are the two Sections of two different Circles that are concentrick, 
as AB, CD, on which the Degrees and Minutes are graduated ; E, Fig. 110. 
the common Centre, through which goes a braſs Pin fixed to the Appa- 
ntus E F, which is an Index or Radius to the Section CD, on which In- 
| dexis fixed a braſs Tube 15 Inches long, in the Extremities of which | 

dre fixed perpendicularly two Glaſs Tubes E þ and d b, 4 Inches long, 
vith braſs Ferrels on the Tops. 2" © _ 
On the central Pin, which is fixed in the Index, is alſo fixed the braſs 
horizontal Vane E 2 obliquely, .in which there is a Hole for the central 
glaſs Tube E , to come through + of it's Length, cloſe to which, and 
trom the common Centre, comes a white fine Thread, .the End being 
| fixedin the Vane Ez; and in the fame manner is a Thread fixed cloſe 


| to the glaſs Tube 4 5. 3 oP 2 

| To prepare this Inſtrument for Obſervation, you muſt pour Water Dire2iom: to 

| (for that is always to be had) into the Tube E b, till it's little Surface prepare, and 

| rikesto the central Thread; then to keep it fixed there, ſhut the Slide or pron. ag. 

| Stop that is fixed on the Top of the central Tube, and there it will con- ä 
tinue; then you may at Pleaſure pour or drop Water into the Tube 4h 


. » 9 1 8 \ | * 
| till it's Surface alſo riſes to the Thread fixed there; and if too much. 
Water is dropped in, dip in a Wire with a ſmall bit of Spung or Cotton 
| fixed to the End, till you exactly trim your Tubes; for in this lies the 
8805 Nicety and Ednet to trim your Surfaces true to the : 
This being done, you are prepared for Obſervation ; and placing 
yourſelf conveniently, * where there is the leaſt Motion, fit down on a 
Stool or the Deck, and having the Quadrant in it's proper Poſition on 
| Your Lap, open the Slide on the Top of the Tube E V, that the Water 
ol have it's natural Tendency, which will be truly horizontal, con- 
1 to the above Principle; then keeping your Eye on the central 
read, bring that and the little Surface into one, which will be effected 


hat. 
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with the ſame Eaſe as if you, obſeryed by the natufal Horizon > then 
keep moving the End of the Index F, till you bring the Speculum of the - 
Sun in the little Hole on the Horizon-Vane that is cloſe to the Thread. 
ſo that you have, as it were, but one Object to look at during the Tine 

of Obſervation: But if you uſe the Shadow-Vane, you mult bring the up 

. Edge of the Shadow on the central Line, drawn on the Horizon-Vane, 2 

uſual ; remembering as often as you reſt, waiting the'Sun's riſing, to 
cloſe the Slide, which prevents the Water's running out, it then remain. 

ing immoveable. And thus continuing to do, till the Sun is on your 
Meridian, caſt up the two Sums as is uſual, that is, the Degrees cut by 
the Shadow- Vane, and thoſe cut by the upper Edge of the Index on the 
greater Arch, which Sum will give what is required, v7z, the Sun's 


' Diſtance from the Zenith. On the End of the Index is fixed a Sight. 


Vane N, by which you may obſerve by the natural Horizon, the very 
fame way as with the common Quadrant; ſo that the one will be the 
Proof of the other. 13 3 3 N 


N. B. There are of late Invention, large Glaſs Lens's, very uſeful 
for collecting the weak and ſcattered Rays of the Sun into 


| „ ® + WB % 67 #'.3TA $36 | 44 | 
a Speculum ; but if the Rays are even too weak to be col- - 


lected by that, and that you have any Sight of the Sun, let 
another look through the little Hole on the Horizon-Vane 
above-mentioned, and the upper Edge of the Shade-Vane, 


to the Sun, and it will give what is required: The fame 


Rule is to be obſerved in taking the Altitude of a Star. 


The De/eription XI. J had the Honour fome time ago to communicate an Invention 


4d Lſe ef an much upon the ſame Nature and Principle with this; ſince which I have 


Apparatus made ſuch Alterations and Improvements thereto, as have rendered it 


added as an 


Frprovement complete and perfect for the Uſe intended, and have been confirmed by 
% Davis's repeated Experiments, as well on board Ships, as on Shore. An Inſtru- 
Quadrant, ment of this Nature we greatly want at Sea, and it would be a great Sa- 
confiftirg of 2 tisfaction to me, if any Thoughts and Inventions of mine ſhould contri- 


Mercurial Le- 


wel, for taking bute to the removing of this grand Impediment, that ſo frequently 
the Co- altitude happens. Rs BEG $338 is | 


| 20 | * 0 4 vi 434 5 Fg * | . j | 
of Sun er Star Jo arrive to the utmoſt Perfection in Navigation, three things are ab- 


at Sea, wwith- 1 - 5 | STTt 4 . | wy, 8 C 
obs woe.” ſolutely requiſite, viz. The Variation, the Latitude, and t 8 


; 6 ., , ; ; ; "Wa 31 198 - * N = ed . 
5 . tude; which laſt is, as yet, concealed from us. The two former inde ö 
. ot 75 s we havea tolerable Certainty of, eſpecially the firſt which may be found 


/ 
” I F 


Kan, which by Obſervation, almoſt at any time the Sun ſhall be viſible in or adore 


frequently the Horizon, cither by an Amplitude or Azimuth; but unhappih as 

obſcured. By Ih a ho and ain Mefhod, but 

tbe lane yet, it is not ſo in regard to the Latitude, 1 5 certain Method, but 
racti 


Xid. p. 417. what is looked on as too abſtruſe for common 


in 24 Hours that an Obſervation can be made from the Sun, and * 
that Space of Time ſo very ſhort, that if the Horizon Thould then b 


. 


obſcured, or a Cloud mtercept the Rays of the Sun, the dead * 
| - | : | | 5 
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5 An Improvement to Davis's Quadrant, &. F | 
js then n Gyide, Ahich, in Fact, is little better than groping in 
* the Latitude then is our principal Guide at preſent, and liable to 

theſe Obſtructions, it would be unneceſſary to enlarge on the Advantages | 

that would accrue to Navigation from Improvements tending to obviate 

them. As this Invention remoyes a very material Obſtacle, vig. an ob- 

ſcure Horizon, there remains another, which, I hope and believe, is not 

altogether impracticable to remove; and that is, being confined but to 

one ſhort Space of Time for Obſervation, as already mentioned; and 9 
doubtleſs it would be of great Advantage to Navigation, could an accurate — 
Method be found for diſcovering the Latitude as frequently in the Day, [i 
as you may that of the Variation. thy 5 


4 * 


But to return to the Inſtrument under Conſideration, which is founded 
on this obvious Principle, vi. That the Surfaces of all Liquids, 
« that have a Communication with each other, though ſeparated at any 
« Piſtance in their Surfaces, will be in a true horizontal Plane? 

The firſt Inſtrument that I made conformable to this Principle, was 
with a Water-Level ; but finding that Water was ſubject to.ſome Incon- 
veniencies, Ialtered the Apparatus, and changed the Fluid from Water 
to Mercury : This Alteration and Improvement will more intelligibly 


appear by ep of the Inſtrument, where A B, C D, repreſents Fig. 110: 
the Segments of two different Circles that are concentrick; E, the 
common Centre, in which moves the Pin or Axis fitted to the Index or 
Label EF; on which Label is alſo fixed the horizontal Tube G g, 
which has a Communication with the Two Glaſs vertical Tubes E Y, 4h, 
in which moves the Mercury. On each Top of the vertical Tubes are 
fixed a large hollow braſs Cylinder + , having in their Tops a Pin, by 
cloſing of which, the included Air is a ee om any Communication 
with the External; by which means this Advantage is obtained, that it 
prevents, in a great meaſure, that too quick and vibratory Motion, that 
is natural to the Fluidity joined to the Gravity of Mercury when moved, 
and at the ſame Time, by having a ſufficient Space and Quantity of Air 
in the Cylinders at Top, does not in the leaſt impede the true Level; 
but b Precaution, the Mercury ſtill would be ſubject 
to a tremulous Motion, were it not that the Diameters of the vertical 
Tubes, to that of the horizontal, are as 2 to x, and conſequently the 
Area 4 to 1; by which means this Inconveniency is alſo removed, with- 
our any way alfeRtingehe horizontal Level, ©" rr 
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The firſt.trimming or preparing the Tubes with Mercury is ſufficient, 
and when the twolittle convex — — of the Mercury appear juſt viſible 
above the leyel, Rings Ee, then is the Inſtrument correctly trimmed ; 
if they appear much above or below the Rings, move the Tubes a little 
por down, till the Surfaces are adjuſted to the Rings; which is effected 
Ta of the regulating. Screw I, fixed at the End of the Baſe 
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95 As. Improvement to Davis's Quadrant, Sc. 
As T well know the Fondneſs our Navigators have to Davis's Quadrat 
J adapted the Apparatus to this Inſtrument, which is fo far from being 


perplexing, that it becomes obvious at firſt View, and by which an 
Oblervation can be made with great Facility; for the Obſerver ma 


y Place 


hitnſelf in the moſt convenient Part of the Ship, where there is the leaſt 


Motion and Wind to diſturb him, and ſitting on a Stool or the Deck 
holding the Inſtrument with his left Hand under the Horizon- Vane E 0 


and his Right at the End of the Label F, with his Thumb thereon, 
keping the Label on the ſame Height or Level with his Eye, bring the 


left convex Surface of the Mercury to appear juſt viſible above the central 


Ring E, and the Shade or Speculum of the Sun from the Solar Vane k, to 


coincide therewith on the central Line E x; and the Sum of Degrees and 
Minutes cut on the two Arches by the Vane &, and the End of the La. 
bel F, will give, as uſual, the Angle of the Sun's Co- altitude. As the 
Sun riſes, the Shade will fall below the central Line (the Surface in it's 


proper Place); and when it paſſes the Meridian, and falls, it will appear 


above, fo that the End of the Label muſt be moved in the ſame manner 

as the Sight- Vane uſually is. SAI AM 
To obſerve by a Star, another Perſon muſt look through the Slit on 

the Horizon- Vane, and over the upper Edge of the Shade-Vane, and 


bring the Star to coincide therewith, proceeding 1n the ſame manner as 
before, with the Sun, Bak po rg TR 2 


There are two very oppoſite Cauſes of an obſcure Horizon; the one 
proceeds from thick hazy Weather, and the other from fine clear and 
calm Weather, as I have often experienced at Sea: I have been running 
with a Freſh of Wind, ſometimes five, ſix, and ſeven Days together, 


the Diſtance of 2 or 300 Leagues, without an Obſervation 3 and on the 
| fixth, ſeventh, or eighth Day, it has proved ſtark calm and clear Weather, 


but the Sea ſo ſmooth, and ſo like in Colour to the Sky, that the Edge 
or Circle of the ſenſible Horizon could not be diſtinguiſhed therefrom, 
and conſequently no Obſervation to be made by the Inſtruments then m 
Face; PIE n Cp nn EE” 

By this Improvement to Davis's Quadrant, the above Obſtacles ate 


entirely removed; ſo that an Obſervation can be made off of Headlands, 
in Harbours, on Shore, and, in ſhort, any where that a Sight of the 
Sun, Sc. can be obtained, without any regard had to the Horizon; 


and, what is peculiar to it, is, that the true Level will be preferved, as 
well on the Top of the higheſt Mountain, as cloſe to the Surface of the 


Horizon. The Apparatus is ſo contrived, that an Obſervation can be 


made with the ſenſible Horizon as uſual, by means of the Sight-Vane N, 
fixed near the End of the Label for that Purpoſe, ſo that the one will, bea 
Proof to the other. WTR 0 ĩͤ K 
As the Succeſs of Inventions in all things of this kind muſt be con- 
firmed by Experiments only, among many others, two were cffeftually 
made on board his Majeſty's Ship the Oxford at Spithead, im 4 high 


Wind when the Motion was ſhort. and quick, and conſequently, a gester 


— 


1 


T 


&rvation, beſides the Hazard of ipilling che Water from a great Motion; Z 


An Improvement to Davis's Quadrant, &c. 


Diſadvantage than if on the high Sea, where the Motion is grave, flow. 


and regular, occaſioned by long Waves; but notwithſtanding this quick 
Motion, the Obſervation made, exactly agreed with the Latitude of the 


Place; as will more evidently appear by the Report hereunto annexed, 


goned by all the Principal Officers that were then on board. 2 


* 


T\HE new Improvement made by Mr Charles 1 
Quadrant, conſiſting of a Mercurial Level, for taking the Sun or 


Stars Altitude at Sea, when the ſenſible Horizon is obſcured either by 


thick and hazy Weather, or in ſmooth Calms; when the Sky and Ho- 


fizon are not diſtinguiſhable, was tried on board this Ship, when the 
Latitude by Obſervation made with the ſaid Inſtrument agrees, as appears 


by the following Calculations 3 vx. 


March the 9th, high Winds, 


and a quick Motion. March roth, ditto Weather. 


| Bey gh JJ ĩ ͤ Lets, 209 ahh 
Sun's Zenith Diſt. - 50 30 Zenith Diftance - « 50. 38 
Latitude by Obſery. £0 f 45 ES Latitude by Obſerv. 50 : 47 f 


From which Experiment we judge this Inſtrument ſufficiently accurate 
for diſcovering the Latitude, and removing that grand Impediment: 


of great Uſe in Navigation, 


that frequently happens by an obſcure Horizon, and conſequently to be: 


| From on board his Majeſty's 
Ship Oxford, at Spithead, 
March 10. 1738. 


Signed, r ee ; 
OY Thomas Strachey, Firſt Lieutenant; 
Thomas Griffin, Lieutenant, 
James Irving, Maſter. 5 
William Slanning, ſecond Maſter. 


Note, The Latitude of Spithead the neareſt is 
about ' '— | 


1 50 46 North, 
HE Alteration made in this Inſtrument is greatly for the better, 
tor the Level of Water required to be trimmed every time of Ob- 


but. 


eigb to Davis 


Directions eom- 


cerning 1b 
; ua dr ant 9» 


c. 1 


_ Godfrey's Im- 


__ _ Godfrey's Improvement of Davis's Qyadrart. 
but in this Level of Mercury, the firſt Trimming ſerves always, and wich. 
out hazard of ſpilling, being cloſe confined, as will be ſeen in the Instr. 
ment. The Cylinders are made large enough to receive the Air che 
will be condenſed and rarefied alternately by the vibratory Motion of the 
Quickſilver through the ſmall glaſs Tubes, without affecting the gue 
Level Line, as will be found upon Trial: Notwithſtanding, the included 
Air has no Communication with the External, it's heing claſe confined 


-gives this Advantage, that it prevents the Mercury, in it's vibray | 


Motion, from being quick and tremulous. 


The Bottoms of the braſs Cylinder that the glaſs Tubes are fixed in, 


muſt in the Inſide be made Tunnel-wife, that the Mercury may ng 
lodge behind. The Hole at the Top, and the Pin, is for taking ou 


or putting in Mercury, if Occaſion; as alſo to clean the Tubes withz 1 


Wire. The perpendicular Tubes muſt at leaſt. be twice the Diamete 
of the long Baſe Tube, for this Reaſon among others, that the dilatin 


and condenſing of the Mercury, from Heat or Cold, may not be ſenſible 


in the perpendicular Tubes; and alſo that the Baſe Tube muſt be as long 
as the Index or Label will admit, and the Tube thereof to be as {mal 
as can be, but ſo as to admit a Paſſage for the Mercury, This Paſſage 


ſhould be through a ſmall Glaſs Tube incloſed-in Wood, c, The 5. 


linders muſt not be ſoldered with ſoft Solder nor Silver: The Mercuy 
will affect it. ͥ l! m8 


Mole, I 


f the Mercury ſhould be ſeparated by an Air. Bubble in the 
Tube, incline the Inſtrument till the Mercury diſappers in 


the Tube below the Baſe, and it will take it out. The tue Wi 


Level is when the little convex Surfaces of the Mercury jut 
appear above the Level Rings ; then it is rightly trimmed; 
and when you obſerve, you look only at one of them, vis. 
that at the Centre, the Shade-Vane co-inciding at the ſam: 
Ĩj1Iime on the Horizon: Vane, - N —— 
March 11, 1738. 11 


Mr Thomas Godfrey of this Place, for obſerving the Sun's Altitude at Sea, with more 


eee, Eaſe and Expedition than is practicable by the common Inſtruments n 


Davis Qua: Uſe for that purpoſe, was laſt W- inter laid before the Royal Society, in his 


drazt, anf. own Deſciiption of it; and that ſome Gentlemen wiſhed to ſee the Be- 
ferred to the nefit intended by it more fully and clearly explained: I, who have 0 
Marines the Opportunity of knowing the Author's Thoughts on ſuch Suljec® 


Bow, commu- 


ui 9 being perſwaded in my ud went that if the Ioſtrument, As he propoſe 
nM, It, n e into 3 it will in many Caſes be of e y 
2 Mr J. Lo- Navigation, have therefore thought it proper to draw up 2 more 0 
gan. No. 435. Account of it, than the Author himſelf has given, with the Aunmneß. 
Palldeidba attending it; which if approved of by better Judgments, to whom 1 
June 28.734. 1 offer iv-entirelyſubmittec;; *cig hopd the Uſe of it will be retomme f 
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A. Account of "XII; Being informed that this Improvement, | propoſed by Thomas | : 


Godfrey's Improvement of Davis's Quadrant. 
ment with it's Conveniencies, as alſo a Deſcription of it, are as follows. 


in my firſt Letter to Dr 7: | ven | 
the Reflecting Inſtrument) made himſelf Maſter of the Principles of 


Aſtronomy and Optics, as well as other Parts of Mathematical Science, 
applied his Thoughts to confider the Inſtruments uſed in that moſt mo- 
mentous Part of Buſineſs, Navigation. He faw that on the Knowledge 
of the Latitude and Longitude of the Place a Ship is in, the Lives of 
thouſands of uſeful Subjects, as well as valuable Cargoes, continually de- 
| pend; that for finding the firſt of theſe, certain and eaſy Methods are 

furniſhed by Nature, if Obſervations be duly made: But Davis's 
Yadrant, the Inſtrument generally uſed by Britiſh Navigators, (tho* 
feldom by Foreigners) he perceived was attended with this Inconveniency, 
that the Obſerver muſt bring the Shade or Spot of Light from the Sun, 
and the Rays from the Horizon, to coincide exactly on the fiducial Edge 
of the horizontal Vane 3 That tho? this can be done in moderate Wea- 


out any great Difficulty 3 yet in other Caſes it requires more Accuracy 


often and for many. Days together, in or near the Zenith, and when 


faſter than even at the Horizon; for it is well known to Perſons acquaint- 
ed with the Sphere, that when his diurnal Courſe takes the Zenith, he 


Time; fo that the Obſerver has but 1!, to come within 15! of the Truth 


5'2 in Time, in riſing or falling one fingle Minute of Space, the Odds 
detween which is more than 80 to 1. And yet, perhaps, no Parts of 
the World require more Exactneſs in taking the Latitude than is neceſſary 


bet to the Leeward of it have been obliged to run down a 1060 Miles 


further to Jamaica, from whence they can fcarce work up again in the 


Space of many Weeks, againſt the conſtant Trade- Winds, and therefore 
 Efnerally decline to try for, or attempt... 
But farther, as the Latitude cannot be found by any other Method, 


that our Mariners are generally acquainted with, than by the Sun or a 


dar on the Meridian: In a cloudy. Sky, when the Sun can but now and / | 


then he ſeen, and only between the Openings of the Clouds for very thort 
Intervals, which thoſe who uſe the Sea know frequently happens: As 


e bigh rempeſtuous Seas, When tho? the Sun, fhopld appear, e 


blerves 
, FP I 


— 


4 and further encouraged, as alſo the Author, The Riſe of the Improve - 


Tho, Godfrey, TY under the greateſt Diſadvantages (as I obſerved | 
r Halley, giving an Account of his Invention of 


ther and Seas with a clear Sky, and when the Sun is not too high, with- 
than can in ſome Junctures poſſibly be applied, and more Time than can 
be allowed for it. In European Latitudes, or to thoſe nearer the Northern 
Tropick, when the Sun is in the Southern Signs, and near the Meridian, 
he riſes and falls but ſlowly: Let in Voyages to the Eaſt and Weſt- Indies, 
of which very many, eſpecially to the latter, are made, he is at Noon, 


approaching to, or leaving it, he riſes and falls, when he has Declination 
there riſes and falls a whole Degree or 60 Minutes, in the Space of 44 


in his Latitude: While in a middle Altitude, as 459 he is at Noon above 


in Voyages to the Yeft-Indies:: For it is owing to the Difficulty of it, 
that Veſſels have ſo frequently miſſed the Iſſand of Barbadoes, and when 
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468  » Gedfrey's Improvement of Davis's Syadrant, 
+» Obſerver can ſcarce by any Means hold his Feet; it would certainly 
of vaſt Advantage to have an Inſtrument. by which an. Obſepvation coull 
alſo be, as it were, ſnatched or taken in much leſs Time, than ig Nee 


. a 


— 


rally required in the Uſe of the common Quadrant. 
' Tho, Godfrey therefore conſidering this, applied himſelf to find ow | 
ſome Contrivance by which the Neceſſity of bringing the Rays from the 
Sun, and thoſe from the Horizon to coincide (which is the moſt diffcy) 
part of the Work) on one particular Point or Line from the Centre, might 
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be removed. In order to which he conſidered,” that by the 21, 34 Ef 

of Eucl. all. Angles at the Periphery of a Circle, ſubtended by the fame 

Segment. within it are equal, on whatever part of the Circumference th 

angular Point falls; and therefore, if inſtead of a Quadrant, a Semicirc 

were graduated into go Degrees only, accounting every two Degrees hy 

one; this would effectually anſwer : For then, if an Arch of the ſame 

Circle were placed at the End of the Diameter of the Inſtrument, every 

Part of that oppoſite Arch would equally ſerve for taking the Coincidence 

of the Rays above-mentioned, But ſuch an Inſtrument would manifeſtly 

be attended with great Inconveniencies ; for it would in great Altitude 

be much more unmanageable, and the Vanes could not be framed tg 

ſtand, as they always ought, perpendicular to the Rays. He therefore + 

further reſolved to try whether a Curve could not be found to be placed at 

the Centre of a Quadrant, which would, at leaſt for a Length ſufficient 

do catch the Coincidence of the Rays, with Eaſe fully anſwer the In. 
tention. ) „ „ 

A Curve that in all the Parts of it would in Geometrical Stritne 

effect this, cannot be in Nature, any more than that one and the ſame 

Point can be found for a Centre to different Circles, which are not con- 

centric, It is certain that every Arch on the Limb may have a Circle that 

will paſs through the Centre, and be a Locus or geometrical Place for the 

Angle made by that Arch to fall on: but then every Arch has a different 

Fig. 111, one from all others; as in the Figure. Let ABC be the Quadrant, and 

| AB, EF, GH betaken as Arches of it : Circles drawn through each 

two of theſe reſpectively, and through the Centre C as a third Point, wil 

manifeſtly be ſuch Loci or Places: For every Pair of theſe Points ſtand 

in a Segment of their own Circle, as well as on a Segment of the Quad. 

rant; and therefore by the cited 21. 34 Elem. the Angles ſtanding on 

- theſe firſt, Segments will every where be equal at the Periphery of their 

reſpective Circles, and their Radius will always be equal to half the >: 

cant of half the Arch on the Quadrant. For in the Circle CED F (for 

Inſtance) the Angle CE D is right, becauſe tis in a Semicircle, CE 

the Radius of the Quadrant, E D the Tangent of the Angle D CE 

the Arch E F, and CD is the Secant of the ſame = the Diameter of thi 

Circle CEDF, and therefore it's Radius is half that Secant. i 

Nou from the Figure tis plain, that in very ſmall Arches the Radius 

of their circular Place will be half the Radius of the Quadrant, that 5 

putting this Radius = 10, the other will be 5. And the Radius n 
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| © Godfrey's Improvement of Davis's Quadrant. 


Arch of g0j the higheſt to be uſed on the Quadrant will be the Square Root. 


of half the Square of the Radius = Sine of 45 Degrees = 7.071, and the 


00 : | 2 


Arches at the Cenffre drawn by theſe two Radii are the Extreams, the 


Medium of which gs 603353. And if a circular Arch be drawn with this 
Radius Zth Part of the Length of it, that is, in an Inſtrument of 26 
Inches Radius, the Length of one Inch on each Side of the Centre 
affording 2 Inches in the whole, to catch the Coincidence of the Rays on, 
which muſt be owned is abundantly ſufficient, the Error at the greateſt 
Variation of the Arches, and at the Extremity of theſe 2 Inches, will 
T ⅛ Tꝑ oe Weraenr 5 


% 


But in fixing the Curvature or Radius of this Central Arch, ſomething 


farther than a Medium between the Extreams in the Radius is to be con- 


ſidered: For in ſmall Arches the Variation is very ſmall, but in greater 
it equally increaſes, as in the Figure, where it appears the Difference be- 
tween the Angles AB C and A DC is much greater than the Difference 
between E BC and EDC, though both are ſubtended by the fame 
Line B D: for their Differences are the Angles B A D and BE D. 


Therefore this Inequality was likewiſe to be conſidered; and compound- 


ing both together, Tho. Godfrey pitched on the Ratio of 7 to 11, for the 
Radius of the Curve to the Radius of the Inſtrument, which. is 6.3636 


to 10. But on further Adviſement he now concludes en 6 ; and a 


Curve of this Radius of an Inch on each Side of the Centre to an Inſtru- 
ment of 20 Inches Radius or of th of the Radius, whatever it be, will 
in no Caſe whatever, as he has himſelf carefully computed it, produce an 
Error of above 59/1; and *tis'very well known that Navigators (as they 
very ſafely may) in their Voyages entirely ſlight a Difference of one Mi- 
nute in Latitude; 2 6 „„ | 1 off 


o 


Fig. 112. 


This Radius is the true one for the circular Place to an Arch of 77 15, 


and the Variation from it is nearly as great at go Degrees as at any Arch 
below it, the greateſt below being at about 44, which is owing to the 
Differences expreſſed by the laſt Figure above, and not to thofe of the 
Curvatures or circular Places. Yet this Variation of 57! ariſes only when 
the Spot or Coincidence falls at the Extremity of the horizontal Sight or 
Vane, or a whole Inch (in an Inſtrument of 20 Inches Radius) from the 
Center, and then only in the Altitudes or Arches of about 44 or 90. 
And in theſe, at the Diſtance of 4 an Inch from the Center, the Variation 


1s but 4 ſo much, viz. about 14 //; and at 4 of an Inch, not 4/!; at the 


Center 'tis preciſely true. Therefore as an Obſervation may be taken 


, 3 : RN Wo 1 y £ 0 a 2 
with it in t of the Time, that Davis's Quadrant, on which three Things 


muſt he brought to meet, in a general way requires: I ſay, conſidering 


this, and the vaſt Importance of ſuch Diſpatch, in the Caſe of great Alti- 


tudes, or of tempeſtuous Seas, or beclouded Skies, tis preſumed the In- 
ſtrument thus made will be Judged preferable to all others of the kind yet 
known, Some Maſters of Veſſels, who fail from hence to the Yeſt- Indzes, 
have got of them made as well as they can be done here; and have found” 
O L. I BB bb En 
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Godfrey Improvement of Davis's Quadrant, 

fo great an Advantage in the Facility and in the ready Uſe of them. h 
thoſe Southerly Latitudes, that they reject all others.” And it can frans 
be doubted, but when the Inſtrument becomes more generally know, 
ic may, upon the Royal Society's Approbation, if the Thing appear wort, 
of it, more univerſally obtain in Fractice. „ J 
Tiis now 4 Years ſince Tho. Godfrey hit on this Improvement; for hi, 
Account of it, laid before the Society laſt Winter in which he mentions 
two Years, was written in 1732. And in the ſame Year, 1730, after 
he vas ſatisfied in this, he applied himſelf to think of the other, viz. th 
reflecting Inſtrument by Speculums, for a help in the Caſe of Longitude 
though *tis alſo uſeful in raking Altitudes, and one of theſe, as has been 
abundantly proved by the Maker, and thoſe who had it with them, wa 
taken to Sea and there uſed in obſerving the Latitude, the Winter of 
that Year, and brought back again hither before the End of February, 
177, and was in my keeping tor ſome Months immediately after, It 
was unhappy indeed, that having it in my Power, ſeeing he had no Ae. 
quaintance nor Knowledge of Perſons there, that I tranſmitted not an 
Account of it ſooner: But I had other Affairs of more Importance to me: 
And-it was owing to an Accident which gave me ſome Uneaſineſs, viz, 
his attempting to publiſh ſome Account of it in Print here, that I did i 
at that Time, viz. in May 1732, when I tranſmitted it to Dr Hally; 
to whom I made not the leaſt Doubt but the Invention would appear en- 
tirely New, This, on my part, was all the Merit I had to claim, nor 
did I then, or now aſſume any other, in either of theſe Inſtruments, I 
only wiſh that the ingenious Inventor himfelf might by ſome means 
be taken Notice of, in a Manner that might be of real Advntage to 
kim. n „„ 

There needs not, I ſuppoſe, much more of a Deſcription of the Inftru- 
ment than has been given: I ſhall only ſay, the Bow had beſt be an Arch 
of about 100 Degrees, well graduated, and numbered both ways; the 
Radius of 20 or 24 Inches; the Curve at the Centre to be sth of the 
Radius on each Side, that is, th of it in the whole; the Radius of that 
Curve £ Parts of the Radius of the Inſtrument; that the Glaſs for the 
Solar Vane ſhould not be leſs, but rather larger, than a ſilver Shilling, 
with it's Vertex moſt exactly ſet. - And that the utmoſt Care be taken to 
place the Middle of the Curve at the Centre exactly perpendicular to the 
Line or Radius of 45 Degrees. As the Obſerver mult alſo take Cate 
that the two Vanes on the Limb be kept nearly equi - diſtant from that 
Degree; to which I ſhall only add, that it may be beſt to give the hori- 
zontal Vane only one Aperture, and not two. The reſt I ſuppoſe may 
be left to the Workmen. „ en 


Note, That the Radius of the Quadrant being divided into.20 equal 
Parts, the Centre X of the Curvatare of the Horizon-Vane 
(A B) muſt be 12 28 of thoſe Parts from the Centre (C) - 


=. 


— 


Mr Graham's Inftrument for taking a Latitude, &. 
| the Quadrant. The Breadth (A Borg h) of that Vane ſhould 
be > of the whole Radius, that is, 25 on each Side of the 
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XIII. The neceſſity of finding the Latitude a Ship is in, is too well The Defriptiv 
known to be inſiſted on: Frequent Opportunities of obſerving the Lati- 3 . 
tude muſt conſequently be of very great Advantage to Navigation.” The lig t, La. 
Method ufually practiſed, is by taking the Sun or Star's Meridian Alti- Linde of a 


tude or Zenith Diſtance: In this Caſe, if the Sun does not ſhine but for Pe al any 


ſome ſmall Time only, before Noon and after, though it be clear all the 511 WP 4. 


reſt of the Day, it is of no uſe for this Purpoſe. Mr Fatio, F. R. S. (in Graham, 

the Year 1728) propoſed a Method for finding the Latitude, from two F. R. 8. Bid. 
or more Obſervations of the Sun (or Stars) at any Time, the Diſtance of p. 450. 

the ſaid Obſervations in Time, being given by a Watch ; but as his * 
Method requires a vaſt Number of Computations, and a great deal of ee | 
Skill in Spherical Trigonometry, it has very ſeldom been made uſe of, 1122 
and never but by good Mathematicians. The Inſtrument here deſcribed 
will anſwer the ſame End, and has theſe Advantages ; viz. TY 


, It may be very eaſily underſtood by Seamen. 

2dly, It immediately ſhews the Latitude of the Place. : 

34h, It gives the Time of Day at Sea when no other Inſtrument can. 

4ibly, It may be made as large, and conſequently as accurate as is 
deſired, | CT Is 


AB C repreſents part of the Hemiſphere of a large Globe (half the 4 De4riprion 
Globe, and the Part below the Tropick are cut off, that it may take up J be Infiru- 
the leſs room). A C, half the Equator, divided into 12 Hours above, i. | 
and 180 Degrees below, and ſubdivided into Minutes, as is likewiſe the he. 75 
lower Tropick D D. E E, a moveable graduated Meridian, turning on 
the Axis FF. G an Index to fix it (by the means of the Screw H) to any 
Hour. I 71, a circular Beam-Compaſs, the Centre I 7 to be fixed on the 
Meridian to any Degree and Minute of Declination, by the Method com- 
monly called Nonius's Diviſions : & the Point for drawing Arches, which 
ls like wiſe fixed to any Degree and Minute by the ſame Method. As the 
Meridian is at ſome Diſtance from the Globe, L is a piece of Braſs to 
ixon the Meridian, marked with Nonias's Diviſions, with a Point reach- 
ing down to the Interſection of the Arches, by which means the Diſtance 
| Of the ſaid Interſection from the. Equator, or it's Latitude is found. 

The Degrees and Minutes may likewiſe be ſhewn by diagonal Lines; 


Prop. I. From tue Obſervations: of the Height of the Sun, the Diſtance of 75, Uf Al 
the ſaid Obſervations in Ao being given by a Watch, as 117 Viet hs I 
wiſe the Declination of the Sun ; to find the Latitude of the Place, 3 

XT ᷑᷑ Fae. | 
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Caſe 1. 


| Cale 2. 


| Caſe 3. 


alin, 


Caſe 1, 


reckoned on the Equator from the Meridian to C and d (the Times of 


Obſervation, and proceed as 


MM Graham's Inflrument for taking a Latitude, &c, 
I. When the Ship is at Reſt, that is, as Anchor, or in'a Calm, ſo a; 
have little or no progreſſvve Motion, r 

Suppoſe the Sun in the Equator, on the Day of Obſervation : Fix the 
Centre of the Beam-Compals at o Degree (or at the Equator,) and move 
the Point & to the Zenith Diſtance, (the Complement of the Altitude. 
taken by the uſual Inſtruments,) and from any Hour, as from C, de. 
ſcribe an Arch of a Circle with the ſaid Point, as & c (Ex. 1.) Suppoſe 
eight Hours after, by your Watch, you have another Obſervation; moye 
the Meridian 8 Hours farther, to d, and fix it there; and with the Ze. 
nith Diſtance then obſerved, deſcribe another Arch as ef, the Point where 
it cuts the former is the Place of Obſervation, and it's Diſtance taken on 
the Meridian from the Equator ſhews it's Latitude; and the Minutes 


Obſervation) ſhew what thoſe Hours were,  _ 
W ben the Sun has Declination : Fix the Centre of the Beam. Compas 
on the Meridian, to the 1 Degree of Declination for the Day of 
efore. . | 
If the Obſervations are at a greater Diſtance than twelve Hours, but in 
the ſame Day: Make uſe of the Complement” to twenty-four Hours of 
the Diſtance in Time, and take the Declination on the contrary, or 
lower Side of the Equator z and inſtead of the Zenith Diſtances, take the 
Nadir Diſtances or Altitudes increaſed by 90. . 
Thus you will find the Latitude, and Time of each Obfervation 
from Midnight. In this Caſe the Beam-Compaſs muſt extend to more 
than 90. e , e be Ting eng 38 7 
lf the Obſervations are more than a Day aſunder; as for Inſtance 2 
Day and 2 Hours (26 Hours): Place the Centre of the Beam-Compals 
2 Hours farther than it was the Day before; but in different Declinations, 
according to the Table of Declination for the feveral Days. - 
When the Obſervations are made by a Star: The Centre of the Bzam- 
Compaſs muſt be ſet to the Declination of the Star; then proceed as be- 
fore. To find the Hour in this Caſe, the right Afcenſion-mult be like- 
wiſe given, e 1 ter: CT a an Nt 5g 
The ſame Method may be uſeful at Land, when no. Meridian Obſer- 
vation offers. 1 oF e 
II. The Ship in Motion. 
Suppoſe the Sun in the Equator : The Diſtance between the two Ob- 
ervations 8 Hours, as before, and the Arch a a a (Ex. 2.) deſcribed 40 
the Zenith Diſtance of the-firſt Obſervation, from the Centre C3 an 4 
the Angle c b, 40 Degrees, is the Angle between the Ship's way, wy 
the Azimuth of the Sun continued, (given by the Azimuth Comp? ) 


and: that during the eight Hours, the Ship has made 1, or 4 * 


- 


i 6's nö , 
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My Grabam's Iaſtrument fon faking @ Latitude, &c. 373 
4to þ, or from the Sun; then, as Radius is to the Cofine of a 40% fo 
ig þ Go! to 4 e 46/; add 46! to the Zenith Diſtance Ca; and with &, 
the Point of the Beam-Compaſs ſet at that Diſtance, deſcribe the 
Arch che; then with the Zenith Diſtance of the laſt Obſervation, whoſe 

Centre is 4, draw the Arch F/; the Point where it cuts the Arch he, 
is the Place where the Ship was laſt ; and it's Diſtance taken on the Me- 
ridian from the Equator ſhews it's Latitude; the Minutes reckoned on 
the Equator from the Meridian to d (the Time of the laſt Obſervation) 
new the Hour, or it's Diſtance from 12 o* Clock. 


= 


If the Ship had failed from a tog or towards the Sun: The Coſine of Cafe 2. 


. Fo " + 


the Angle Þ 4 y, or of the Angle between the Ship's Way and the Sun, 
muſt be ſubſtracted from the Zenith Diſtance of the firſt Obſervation. 


NM. B. Only the two Arches ch e, ff, are to be drawn on the Globe, 
bhe reſt being added here, to ſhew the Reaſon. of the Con- 
rn J aig tb ar 


4 2 
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To find the Latitude of the firſt Place: From the Equator, with a Caſe 3. 
pair of Compaſſes, take the Diſtance failed 60/, and with one Foot in 
the Interſection of the Arches, 5 e, /, the Place found before, put the ; 
other in the Arch a a, the Zenith Diſtance of the firſt Obſervation, and 
in this Inſtance, on the left Hand of the Azimuth of the Sun, this is 
the Place ſought; and it's Diſtance taken on the Meridian from the 
Equator, ſhews the Latitude; and the Minutes reckoned on the Equator 
from the Meridian to C, the Time of the firſt Obſervation, ſhew the 
Hour, OP a ae VC 
The Interval in Time or Degree between the two Places, ſhewn by 


L # 
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the Index G, is the Difference of Longitude. 


almoſt at right Angles. 


Prop, II. The Zenith Diſtances of two Stars, obſerved at the ſame Time, 
their Declination, and right Aſcenſion being known ; to find the 


V. B. Thoſe Qbſervations are beſt, whoſe Arches. croſs each other 


” 
* 
- 
* 2 5 a - 1 £ 
— — a res —— — — — — — — 


Latitude of the Place of Obfervation. 


Fix the Centre of the Beam-Compaſs to the Declination of either of 

the Stars, and with the Zenith, Diſtance of that Star deſcribe an Arch; 
move the Meridian as many Hours farther as is the Difference of right 
Aſcenſion of the other Star; and fix the Centre of the Ream-Compaſs to 
the Declination of it; and with it's Zenith Diſtagce croſs che firſt Arch 
The Interſection ſhews the Latitude of the Place of Obſervation; and 
ſo the Diſtance of the right Aſcenſion of the Zenith from that of either bee 
ob the Stars, by wich means the Hour may be knowd,. 
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_ new Azimuth- tion of the Compals at Sea, with ſome tolerable: Degree of Certainty and 
finding the Va- Exactneſs, is a thing of great Uſe and Importance in the Art of Na. 


Compaſi a: Phe Inſtruments and Methods hitherto uſed for this Purpoſe, (as we 


_evith greater 


" Baſe and Ex- was contrived, and has by Experience been found effectual. It would 


h ay ever pet them, and we ſhall therefore only ſhew the Manner of uſing it, and a 
 #hat Purpoſe; Yan | 


1738. Meridian, ſtand at no Degrees, and the Eaſt and Weſt Points at 90“, 
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Tf a Cdleftial Globe is made uſe of, then place the Centre of the Bran, | 

Ton re.. ©. 55 ou on 8 bs +. 

; The Latitude and Hour being given, the Variation of the Compi 
is calily known, i. © „ LPs 


N. B. In order to draw Arches on the Globe; rub ſome Black-Lead 

| powdered on a Piece of Paper ; lay the Side, which is blacked 
1 next the Globe, where you imagine the Interſection of the 
Arches will be: Then draw them on the clean Side with the 

Point of the Beam-Compals, and they will appear on the 

Globe; and if the Globe is well varniſhed, they may be rubbeg 


15 out with Bread, or waſhed out with Water. 
As Altitudes at Sea are now readily taken, with great Exactneſß, by 

the Quadrant invented by Fohn Hadley, Eſq; V. P. R. S. and as the 

ſaid Altitudes are the Principles on which the Operations above deſcribed 

are founded ; the previous Uſe of that Quadrant cannot but be of the 

utmoſt Importance to thoſe who ſhall have Occaſion for this Inſtry- 

ment. a 1 hn” ul YE" «Boon Hoe re tie 

The Deſcription and Uſe of this Inſtrument was laid before the Ra 

Society, Dec. 9. 1731; but as I knew Mr Reid was contriving one for the 

fame Purpoſe, I delayed making mine Publick. His Method not yet 
appearing in Print, I have thought proper to communicate my omn 

(eſpecially as *tis now improved) conceiving it may be of ſome Advan- 
ß RTE EY . 

Wh Le ee XIV. To diſcover the Declination of the Magnetic Needle, or Varia- 


Compaſs for 


riation of the VIgation. 


Magnetic : could eaſily demonſtrate, if it were needful) are ſubject to ſeveral Inconve- 
Needle at be, niencies, Errors, and Defects; to remedy which, this newfzimurb-Compaſ 


ani than be needleſs to give a Deſcription to ſuch as have the Inſtrument before 


contrived ſr that as briefly as may be, which take as follows: 
by Captain et e MAN gs 0s 

Chrittopher I, The Inſtrument muſt be rectified, or fitted for Obſervation, by 
Middleton, turning it about till the four Cardinal Points, that are hung upon the 
by 4 2 ; _ Centre-Pin, agree with the four Cardinal Points on the Chart, at the 
Sa. G.. Bottom of the Box: Then will the Needle, that .ſhews the Magnetic 


on the graduated Circle within the Box; and in this Situation i 
muſt be kept, as near as may be, during the whole Time of the Obſer- 


4 


1 5 adh, 


Ae duinnthCrpſh 37 

adh, Let the Index of the Quadrant be placed to that Degree of the 9 

Arch, on che Rim of the Box, which the Obſerver judges to be nearly 

| equal to the Height of the Sun or Star whoſe Azimath is ſought ; for by 
this means the Object will be more readily found. 


zah, Turn the Quadrant round towards the Sun or Star, till it appear 
upon the vertical Hair within the Teleſcope, to an Eye looking through 
the ſmall Hole or Sight; and then ſlide the Index a little upward or 


| © 


coincide or touch the yiſible Horizon, © „ 
Laſtly, The Degrees and Minutes then marked by the Index upon the 
Arch of the Quadrant, will ſhew the Altitude of the Object, which will 
always be the ſame, whether the Inſtrument is in Motion or at Reſt ;. 
at the ſame time the Degree cut by the Index on the horizontal Rim or 
Circumference of the Sompaſs- Box, will give the magnetical Azimuih of 


lame Point on the Arch, n Þ 
adh, Find the Magnetic Azimuth of the Sun or Star in like manner as 
cor, when it is exactly at the ſame Degree of Altitude, after it has 
_ pd the Meridian: And, . . 
_ 3, If theſe two Magnetical Azimuths are equal, the Needle has: 
no Variation: If unequal, add them together, and half their Sum will! 
be the true Azimuth ;. or ſubtract the leſs from the greater, and half the: 
Difference will be the Variation required. The Circumſtances of the 
Obſervation will the more readily diſcover whether the Declination is, 
Laſterly or Weſterly, 44451 1 2 
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4 * ac. e the Sea, to learn the Names of « moſt-of the Principal Fi ed 
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VN. B, Though it would be very commendable in Gentlemen 


* 
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this Inſtrument: Neither is it needful in this caſe to know 
ee xactly the Latitude of the Place of Obſervation, Provided the 
Difference of Latitude between the Obſervations be not ves; 
great: It is ſufficient, that Care be taken to obſerve the ſelf. 
' - fame Star, before it comes to the Meridian, and after it has 


Stars, yet even that Knowledge is not'neceſſary in the Uſe of 


jaſſed it; and for the ſake of greater Exactneſs, the Caution 


fore given ſhould be regarded, to wit, That the Star be at 
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been ſome thin Underwood, or. a few Saplings,” 


anch in the Horizon to be 1 U 34 | 
Extent of Ground they are ſeen overt But if one can have ag Opportunity; 
as have here frequently had, of ſeeing the Sam riſe or ſet Over a all 
Eminence at the Diſtance of a NR DR it ſtandin 
pretty cloſe, as is uſual in Woods without: Und f 
then appear to be 10 or 12 Foot in g 


* —_ 
* 


of the Hope dell feng, | 
of the Breadth of 8 or 10 Inches, to ſomeEyes.more; and to othert leſ: 
Foot, more or- leſs; M 


5 


eco ding to t 


oO - tis: Body Wi ; 
thy. according] to the Diſtance 
and Circumſtances of the Trees he is ſeen chro] 55 and where there has 
Rave obſerved that the 
Sun ſetting red, has appeared through them like a large extenſive F lame, 
asif ſore Houſe were on Fire beyond them. Now the Reaſon of this is . 
obvious, 472. that being well acquainted with Trees, the Ideas of the 
Space they take up are in a Manner fixed, and as one of thbſe Trees 


ſubtends an Angle at the Eye, perhaps not exceeding 3 or 4 Secopds, 


and would ſcarce be diſtinguiſhable,” were it not for the ſtrong Light be- 
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the Impoſſibility 
and Inſufficien- 
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hind them, the Sun's Diameter of above 30 / takes in ſeveral of them, and 
therefore will naturally be judged vaſtly larger. Hence is evident, that 
thoſe Bodies appear greater or leſs, according to the Objects interpoſed 
or taken in by the Eye on viewing them. And to this A is that Phe- 
nomenon to be imputed. 

I am ſenſible this Method of arguing is not new; yet the Obſcrvacibns 
here given may probably tend e the Caſe beyond. wow had been 
advanced on the Subject. 

II. That natural Philoſophers of an diferior Claſs, who 60 only 
the Outſide of Things, are obſtinate in the Defence of Vorlices, is, in my 
Opinion, not to be wondered at: The Idea of them ſtrikes the Mind 
very agreeably at firſt, and even ſeems to promiſe the true Mechaniſm. 
But that Perſons veried i in the molt” Srofdubd d Geometry, and in the moſt. 
fublime Calculations, able in who inceſſantly apply them- 
ſelyes to the Study of Nature, ſhould plunge headlong into theſe Notions, 
and ſuſtain the Vortices pro aris a 10 719 Is 10 me r of unaccount- 
able Surprize. / 


W 


MH —— even * che mo m_ ans of our 2 40 Bur ah rol it not 


be faid, that the great Yortices having the ſame Origin with che Jittle, 


the latter ſhew the Meanneſs of Extraction of the former? As Matter i is 
diviſible in infinitum ; as to Vorticity, there is no Difference betreff the 
Great and the Small: And conſequently, we have a Right to. et the 
large Vortices, ſince Cartefans proſcribe the ſmall. . 

It is on this Conſideration that I am reſolved to attack ha Vorl: 
For I muſt own, to the Shame of 6ur Nation, that the Spirit of Party is 


ſo predominant therein, that ſeveral Perſons, who by acloſe Study have 


found the Inſufficiency of Yortices, for explaining the Phenomena. of the 
Heavens, Fett have not dared ER WO C000 0 2 tat nee 
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224 Gade Wn as be is raffle. wi * 1 
I. That the #ortex,/ were it formed, cannot be of long Duration. 
lk fine, chat it is not ufficient for explaining the Phenomena. 


AEGIS nt ein 


rages The mechanical Gmeration of te Vortex: is impaſſe Tr” renz. . 


hy the Hypothefis of: « perfect Blas; Gap at firſt created Platter "OP TY 
indefinite, uniform, homogeneous, and at Reſt. This is allowed by all tion. 
Cartefians, and e in their Principles from this alone, that Matter 
was created at Reſt. Now, from this perfect Homogeneity of Matter 
it evidently reſults, by wy: Opinion, that the /ortex cannot be mechani- 
cally formed. Suppoſe, ſay the Cartefians, that while Matter is as yet 
at Reſt, Gop imprints a Motion in a ſtrait Line on one of it's Particles: 
This Particle will every Inſtant meet with Obſtacles to the rectilinear 
Motion in the encompaſſing Matter; this Motion muſt therefore! be 
turned aſide, and will by this means become circular. Py ; 
But why ſhould the encompaſſing Matter, which is at Reſt, be an 
Obſtacle to the rectilinear Motion? Becauſe, ſay they, it happens to be 
in the Line deſcribed by the Particle, on which Motion is ſuppoſed to 
be imprinted. - But this very Reaſon would alſo prove, that the Bb⸗oß 
ſuppoſed to be in Motion could not circulate round a Centre at a Diſtance —— | 
from it; becauſe it would conſtantly meet with Ie at Reſt i in the 
Sides of the Polygon which it was to have deſcribed. : 
In a Word, it is a received Principle, that a Body which moves in a 
homogeneous Medium, never quits the Line of it's firſt Direction: It © 
does not refract, or deviate on one Side or the other of this Direction 
except when it paſſes from an eaſier into a more difficult Medium, or from x 
a denſer into a leſs denſe Medium: And « even then it's Direction: wut 1 
obligue on the Surface of this Medium. an 
Now, the Body in Queſtion would move in « Medium entirely W . 
geneous ; ſeeing all the created Matter is ſuppoſed to be ſo, and that all 1 
but one Particle of this Matter is at Reſt. It is moreover evident, that 
as all the Matter is uniform, every Direction, of what kind ſoaven; of a 
Body which moves in the midſt of this Matter, will be perpendicular to 
the Surface which correſponds to it; as is demonſtrated” in Mechanics. 
The ſuppoſed Mobile will therefore always move in the Line of it's firſt 1 
Direction, until it has communicated all bs Force; or rather it will re-- —_ 
main at Reſt after the leaſt Shoe. if u be had e more — 
than what I have hitherto S677 ee en e: kuft ohen t 
But there ſtill remains a very important Remark oben mide: cb 
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Subject; to wit, that as it is univerſally agreed at this Day, that Reſt is Fe 
not a Force, all this Matter created'at Reſt will be infinitely ſoſt: It's : i 


3 D d d a2 Parts 108 


, 1 A N 4 STS „** at 14 
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of te denon in Kain | 


ar will, have no Lenacity,,nq\Conn: iſdoſuy z they will be 
| be Poder us, and Wi no & 1 — one another 
e Globes which would tone out of the Boyhds of the World 


91 805 hen Si . 
in, the Carigſan Syſtem, but the. Kffects of 'Co1 A 
Wherefore theſe, 1 will be divided at the teat ock, 
manner as.it Quickſilver be throw n, again a Wall. — ne 
be divided | into a Million of Parts, to; be reflected on every Side, and 
be again divided as ſoon as it falls on the Phone Iknow my Compariſon 
is not exact, but the Advantage i is on my Side ; becauſe Quickblver is 
not without Viſcoſity, or a certain Tenacity, between it's Parts { whether 
8 8 from Attraction, which is my Opinion, or that it be the 
fect of the Preſſure of the ambient Fluid. Therefore the Cartefian 
M,antter will have more Facility to divide than Quickſilver, and will not 
be ſuſceptible of any regular Motion; which alone demonſtrates, that 
the mechanical Generation, of the Vortex is impoſſible. if 
There is however this Difference between the Yortex odd 
W compoſed of hard Globules; and that of the infinitely ſoft 
atter of F. Malebranche, whoſe Syſtem is revived by his Diſciple, M. de 
Molieres ; that if the Carigſiaus admitted Gravity as a Principle; beſides 
that it would give the true Cauſe of Hardneſs, it's Combination with the 
ſtrait or projectile Motion would. produce a Motion in a Curve; as Sir 
I. Newton, has demonſtrated. But until they will return to this Idea of 
primitive Gravity, and further while they will make uſe of no other 
Matter than one infinitely ſoft, and really unintelligible, it will not be 
offible to conceive a ſingle Vorlex formed; far from having this infinite 

Fumber, which, by-the- bye, ought to be diſſipated as Waves Rated 1 in 
che Water, upon account of their perfect Homogeneity. 

Ihe famous Carigſians, always refuſing to allow this primitive Gabe 
vity, and at the ſame Time plainly ſeeing, that this firſt Manner of 
forming the Vortex was impoſſible, have had recourſe, in order to- it's 
9 5 to the Motion of Rotation of a ſolid Sphere at the Centre of 
2 ſmall Particle of Matter at Reſt, Sc. and they have pretended, that 
this. Sphere in it's. Grete ought to carry vg. With: it the ne 


bient Latter. by" * 
But this Notion is certainly as unſuſtainable as the Firſt. ron 14 


Lince Tenacity, Viſeoſity, Sc. are, 1 


ft, They "muſt; explain to us the mechanical "Fob: of 1 
Sphere they muſt account for it's Solidity : But all this manifeſtly: ſup- 
poſes the Voriex already formed; all this ſuppoſes a Preſſure equal on 
every Side, uniform and concentric. yet, 4 
_ 2h, This Sphere would never imprint an equal Velocity on all = 
Points of the concave Surface which touches and. incloſes it, ſeeing itſelf; 
has not an equal Velocity in every Point of it's laſt Surface; and there- 
tore the Vortex would not have as much Force to defend itſelf NY ther? 
owe: as tawards the LE ks as we ſhall ſbew bereaſten. 
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34% This Spbete Tarphrirlelg ainſt Ne Wi Matter, de 
5246 it ad infra} becauſe it is in itely ſoft, and that it's Parts have 
n&:Adherencs wir each other? 

by It i not ſufficient; tnt a Sphere turns round it's Centre, to draw 
into 's Circulation che ambient Natter: It is moreover requiſite, that to 
pre on this Matter if a: Difection from the Centre to the Circumference, 
(which a ſolid Globe either cannet do, or can hardly be conceived poſſi- 
ble ſor ĩt to do) and further ſtill, it is neceſſary there ſhould be Uneven- 
mae —— nden, che eoncave Surface of the ambient Matter * 


| would fide ag! the Surface. wchbot oor Sing tw away with. it: n 
vhich Head there is this Particularity to be remarked, that, for the uni- 
form Circulation and Confervation of the Vortex, and ſtill more for the 
preſerving of Kepler*s Laws, the Spheres and Surfaces muſt be ſtrictly 
Mathematical, as we ſhall ſoon ſee ; and for it's Formation they mult be 


And further, though theſe Surfaces were full of Prickles, yet could not t 
Fortex be formed in the Hypotheſis of F. Matebranche's ſoft Matter; be⸗ 
cauſe the Parts which would form theſe Eminences and Unevenneffes oni i 
the concave Surface of the Matter ſurrounding the Sphere, not being con- 
nected with the other Parts of the fime Matter, would be carried off 
without Difficulty by the Rotation of the Sphere; and the reſt of the 

Matter would remain at Reſt And thoſe who would pretend, that theſe! 
Unevenneſſes, theſe Parts which form the Hillocks we are ſpeaking of, 
could not, in conſequence of Gop's Decree, looſe themſelves from the 


other Parts of the Matter, would evidently abandon Mechaniſm, without 


reaping any Advantage: Becauſe, ſuppoſing it true, that by this Means 
the ambient Matter would be compelled to circulate, yet couſd it not form 
a fluid Vorter, wherein Nepler's Laws could be obſerved ; becauſe hoth 
the Sphere and thefe Surfaces being by theſe Unevenneſſes wedged into 


each other by ſolid hard and inflexible Parts, they would neceſſarily move. 


all of a Piece, as the Parts of a Sphere do. 

zthly, By means of this Sphere one could have but a great Portts form- 
ed; and not that infinite Multitude of ſmall Vorlices, with which the 
great ones are at this Day ſuppoſed to be filled, and in the Centte of all, 
or moſt Part of which, People will not allow that there are hard Globules, 
and ſo of the reſt : For Tam perſuaded, that the Reader, by a little 
Meditation on this Subject, will find almoſt as many Reaſons againft' 
this Syſtem, as there are ſmall Portices ſuppoſed to exiſt. 

It may be objected, that we do not pretend to form a Vorter: We 
ſuppoſe that Gop formed it in the Beginning. and! in Conſequence here- 
of we account for it's properties and Conſervation. ' 

But, beſides that the Impoſſibility of the Mech ziert Generation er 


Fortes is a ſtrong Prejudice againſt it's Conſervation; I pretend, in the 
Bris four Advaries, Cos count neff, 


I Aire 
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rough, and full of Unevenneſſes: But what can be more ace 
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1 defire Attentio 
| Cl ire en on m 
and forced Motion ; 22 5 TY! 


Natit, 15 order to become. 15 ut upon a Soppolition that it 
meets i in t 1] ambient Matter r igeible b{tac kc 8 to it's Direction * 
that by a primitive Law it is carried. 4 105 175 by a Motien of 
Gravitation, at the ſame Time that it receives a Motion in a ſtrait Line. 
Therefore, ſince on one hand this univerſal and ee Gravity is 
6bſtinately rejected; and on the other, as it is ſolidly proved above, that 
the ambient Matter is no Obſtacle. to the. rectilipear Motion; it remains 
certain, that the Formation of the Paries inen K oa Sils 
Ni 
Paar II and The Vortex, though ance formed, cannot 2 and. it is not  ſuſh cient for 
III. 15 ani the. ca Fhaaomens. 0 00 2 5 = 2} 


Poſtulatum. The indie Vortex cannot fong Ne : is notfulficient Ko EX 
#29 plaining, the celeſtial Phenomena: This Principle is allowed by all Cars 
gans in both it's Parts. It cannot ſubſiſt; becauſe not having r 
to defend itſelf towards the Poles, if it happened. to hit on that Side 
ainſt another cylindric Vorter, that preſented it's Equator, it would 
= on be broke into, and burſt to it's very Centre. If, on the contrary; 
it's ſame Side touched another cylindric Vortex by, the Poles, they Wen 
both mix together, and would compoſe, but one Vortex. 

It is not ſufficient for explaining the celeſtial Phenomena ; boeauſe i it is 
allowed, that the tranſlative Velocities of it's Points cannot be in an in- 
verted Ratio to the Roots of the Diſtances, and that it's centrifugal- 
Force does not diminiſh in the inverted. Ratio of the das of theſe 

=_ Diſtances, _: 
| Corollary, Therefore the ſpherical Vortex, in 1 order to be of Uſe, —__ have attier 
| Properties than the cylindric: That is to fay, it muſt have a relative 
= Force to one and the ſame Centre; for it is by this Force alone that it 
can be different from the cylindric Vortex. 
This Force, moreover, muſt be equal in all the Points of che ame 
ſpherical Superficies ; becauſe otherwiſe it might be burſt and broke 1 into 
in it's weak Parts, as well as the cylindric, Sc. 
Theorem I. Even in the ſpherical Vortex there is no relative Force to one * 
the ſame Centre: That 1 is to ſay, that it has properly but an. axifoga 


*orce. 
Demonſtra- The ſpherical Pariex i is 1 as well as the cylindrical, of mat - 
tion. parallel Circles, but with this Difference, that in the ſpherical Yortex the 


Radii of the parallel Circles are not all equal, but on the contrary diminiſh 
according ig as they recede from the Equator, and approach the Poles. 
Now it jf manifeſt x that all the parallel Circles circulating round different 
Points of the Axis in the ſpherical Vortex, as well as in the cy lindrical, 
tend to recede only from 50 bee different Points of the Axis, round which 
they e n e a Body cannot tend to recede from any * 
ut 


2 7 
| | ' ; - 
8 4 


Of the In filiy and fig 2 ortices, 
but that of it's Circulation. In a Word, in order to makea Vortex ſp phe- 


vital, Which was cylindrical,” they have but proportionally e at the 
parallel Circles. But let the Radius of a Circle be ever ſo much ſhortened 


or lengthened, that will — change the Direction of it's dilative Effort. 


I am miſtaken ! An imagina 115 8 50 oing ta change the Direction of 

the axifugal Force. This Force, as all agree, has for it's Direction 

the Radius 1 C, in the Circumference whereof it is the Radius; but the 

Direction 1 Cis oblique to C E the Tangent to the Sphere; therefore it 
changes, according to the general Law of an oblique Shock, into the 
Determination ILE or O C relative to the Centre O. 


But if Lines may be imagined, and that nothing more is tutte to Fig. 1. 


2 them, thati Points that correſpond to them; we ſhall have ſome 
of all ſorts in the Vortex: We ſhall have oblique Lines on the Radius 
OA, à perpendiclar one, and ſome more or leſs oblique, on the Ra- 
22 C, and by that means we ſhall be able to determine nothing. Let 
us grant however, that there is a Tangent to the Sphere C E, at the 


Point C, and let us ſee if it will be a ſufficient Reaſon for decompoſing : 


the centrifugal Force I C into a central Force I E or O C. For that 
Purpoſe 1 aſſc, What are the Points that compoſe this Tangent ? It is 
evident that it can only be the Globules of the upper Stratum that anſwer 
thereto. The Line C E is therefore compoſed only of a certain Num- 
ber of Points ſeparate one from the other, and which conſequently can 
move one without the other. Therefore if the Line I C is perpendicular 
to the Globule that occupies the Point C, and that it paſſes through it's 
Centre; there will be no Decompoſure, and the Force I C will Det 
change into a Force that has the Radius O C for it's Direction. 
No it is infinitely probable, that the Radius I C paſſes through the 
Centre of the Globule C and it is eaſy to demonſtrate, that it is àctuall 
ſo even in the Principles of M. Saurin, who firſt invented this Lal 
Decompoſition. - For what has been the cauſe of the Decompoſh tion E 
the circular Velocity into the centrifugal Force I C? It ſeems pig eg 
me, that no other Cauſe can be aſſigned than the Point or Globule i 


| ſeeing there is but that one at the Point where it 8 pened. The Line I c 


paſſes then through the Centre of the Globule C 
fition is always made in a Perpengikulür Line to the Point, tha 


fince the Decompo- 
A cauſetl 


this Radius, but ſo as that this Radius cuts the Point C; or elſe, it is a 
Space intercepted between two Globules, which directly anſwers to the 
Point C. In the Firſt Caſe, there is no Decompoſition: In the Second} 
and in the Hypotheſis, that the Centre of the Globule C happens to be 
between the Radius I C and the Equator, there will be a Decommpot tion; 
but it is manifeſt, that it will not be à central one: It Will, on the con- 
trary, be relative either to the very Pole, or to one of the polar Circles, 
2 vn Third Caſe, mortals it is ſuppoſed that tis a n 3 
tween 


And indeed, either the Radius I C paſſes throug \ the Centre of the | 
Glabule C, or the Centre of this Globule is on one Side or the other of 


re AS — 


— —— — 
— one 


between two o Globules, which anſwers abe Poiot G; there may be a 
Decompoſition, but it will be double, the NE ana to the Centre o, 
and the other relative to the Pole , 7 

Now the Carigfauę can never draw from this L Docdwibolititn the Ad. 
vantage they propoſe ; becaule there will not be more Reaſon for heav 
Bodies precipitating to the Centre of the Sphere by means of the centr 
Force, than to the very Pole by the Aſſiſtance of the polifugal Force; ; 
or rather, the Complication of theſe two Forces will compel the Mobile | 
to precipitate to the Centre I of the Parallel it happens to be in. 

Wherefore, in order to defend the ſpherical Vorier, they muſt ſay, 


that the Centre of the Globule C is comprehended between the Poles and 


the Radius I C. But on what Foundation will they aſſure it? What are 
th Proofs they will give for it? One muſt certainly be a very bold 
Gameſter, to hazard this Point; becauſe beſides the Appearance of 
Truth, the Adverſaries of Yortexes may wager Three to One, that it 
does not ſo happen. But in caſe it be allowed, will they ever find in the 
ſoft; Matter of F. Malebranche and M. de Moliere, a ſufficient Cauſe of the 
Decompoſition? ? There muſt be a Reſiſtance to producea Decompoſition, 
and an infinitely ſoft Matter does not reſiſt. And further, in the Hy- 
potheſis of the Decompoſition of I Cor O C, the Vortex would not be 
in Safety; becauſe there would be a Remainder of the centrifugal Force 
I C, that would be parallel to the Tangent C E, and would evidently 
A Confuſion in the Vortex, by OP all the Pralle Circles tow-ards 

the Equator. 

This ſeems to me ſufficient to diſcredit, in the Minds of tin 
People free from Prejudice, this central Force, which is attempted by 
all means to be introduced. But let us not be tired of examining this 
Point thoroughly : It is of Conſequence, and the Cartefians well deſerve 
the Trouble of an abundant Refutation. Wherefore let us ſuppoſe, that 
Gov forms a Vortex cylindrical and fluid; it is a received and evident 
Principle, that it's Points will have but an axifugal Force. And if a Sphere 
be conceived to be inſcribed in this Cylinder, the Points that compoſe i * 
will not in like manner have any central centrifugal Force, according to 
the Axiom: Noſirum intelligere nibil ponit in re. Now let us realize this 
ſpherical Vortex, which before we had but cenceived; that is, let us ſup- 
poſe, that Gop has deſtroyed the tranſlative Velocity of the Points that 
form the angular Spaces intercepted between the laſt Surface of the in- 
ſcribed Sphere and that of the Cylinder; it is manifeſt, that no Change 
will happen in the Velocity and axifugal Force of the reſt of the Points, 
which are not included in theſe z for this Reaſon, that the Points which 

fill the two kinds of Baſons that mark the Exceſs of the Cylinder above 
the inſcribed Sphere, remain in the ſame Order, Diſpoſition, and Direc- 
tion, with regard to the inferior Points, which they were in at the Time 
of their Motion. And there is no other Difference to be perceived herein, _ 
except that at preſent it is the ſame Point that conſtantly correſponds to 
the lame Place; and that * this Place was ſucceſſively ” by - 
"on 


Q# the Bnpaſidil. Woes naß of Vortiees.” 4 
Foiny entizely. reſembling each other, «and that which remains or is up- | 
Poſed conftantly to remain chetein. ; 

Now whether. this Place be conſtantly occupied by one and the fame 
ebe or ſucceſſively by Points ps alike and in the fame Order, is 
what ought. not to produce any; Variation in the Effect which we are exa- 

5 nd this appears to me at leaſt as clear as Noon-· dax. 

herefore, ſince theſe inferior Points had'then but an axifugal F orce, 
it follows that even now they have no other Tendency than to recede 
from the Centres of their Circulations, iner having any Force relative 
to the Centre of the Vorter. 

This is all that pure Reaſon Ares to me on this Point of the Nature 
of the Vorter, whether ſpherical or cylindrical: And I dare flatter my- 
ſelf, that whoſoever. will attentively examine my Reaſonings, will find 
them as demonſtrative as can be deſired in Natural Philoſophy. . 
In Effect, Experience agrees here with Reaſon. If a glaſs Globe filled 
with Water be rapidly turned on it's Axis, one ſees little F oulneſſes; the 
ſmall Atoms which it never fails to contain, gather together along the 
Axis, and form a little Cylinder round it. Which very plainly ſhews, 
that f in this ſpherical Vortex of Water there is but an N Force. 

F 
herefore Gravity i is inex licable i in the Portes, and it has not Strength, Corollary. 
to 7 45 itſelf towards the ni N 

Suppoſing there was in the ſpherical Vortex a central Force according 1 © 

to the Radius O C, it could not by Reaction be changed into a centripe- Fig. 1. 


tal Force according to the Radius C O. 
This Propoſition | is well known to all who are ſomewhat converſant; in 


Mechanics. ö 

It is therein demonſtrated; that if the Radius . fot Example; fareiis 
with the Tangent C E an Angle of 45 Degrees, the Line of Reflexion 
will be parallel to the Axis; and that from the Point C.to the Pole Z, 
the Lines of Reflexion will be divergent to the Axis; and, in fine, that 
from the Point C to the Equator, theſe ſame Lines of Reflexion will be: 
indeed convergent to the Axis, but will never terminate at the Centre 9 
In a word; that becaufe the Angle of Reflexion is always equal to the 
Angle of incidence, ir is only at the Equator that the centrifugal F orce 
can be changed into a centripetal Force. Q. E. DP) _ Fo: 

Therefore the modern Carigſans are ſtrangely miſtaken, Wen ey Corolhy I. 
pretend to account for Sale by the Reverſe of the central dere 
Fog d SLES 52 RAM 
And they can never, a i fortiori, in their Principles, dit the Fi i- Corollary IT. 
gure of the Earth and of Jupiter, which are flatted Sphero1as ach 6 
the Converſion of an Ellipſis upon ids ſmall Axis 

If the centrifugal Force repreſented by IC, be detompoſed o. the Lemma 1. 
ſpherical Tangent into a Force, that for irs Direct ion has the Centre of 
the Sphere; the central Force, which reſults from this Decompoſition, 
will be to the centrifugal F orce, as the. Radius I C to the Radius O C. 

VO. VII. AW 5 
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Lemma IL, 


* 


Of the rpyſtiiltty and Trfufdoncy of Vortices, 


© ern e %” $7 644 We WE IEG 4 Tr! . 
For the centrifugal Force T C, being cba into Con the Tan- 
gent of the Sphere, will ſtrike this Tangent with a Force that will be 
repreſented by IE, But on account of the ſimilar Triangles IEC, 

e BCT; UNITS 22 44 TIT - | 


TOC NN ᷣͤ che. 
A Body which defcribes a Curve, ſtrikes this Curve every time it paſſes 


from one Side to the other, with an infinitely ſmall Force of the firſt 


in Dr Clar#s Notes on Robauli's Phy/ica, and in 


+ 41% 


kind with regard to it's Velocity.  _ werent 06! coyibagtech „ 
To the beſt of my Remembrance, this en demonſtrated 

n M. de Moliere's Lectures: 
And it is evident from this alone, that it can only be by a Force repre- 


ſented by the Sine of the Angle of Contact that this moyeable Body ftrikes 


Theorem III. 


Conſtruction. 


Fig. 1. 


— 


the "angent of it's Curve. 


Let us put Complaiſance on the Stretch, and grant that Vortices have 


a central and centripetal Force relative to one Centre O: I ſay, that the 


ſpherical Yortex will not have as much of this central Force, to defend 


itſelf towards the Poles, as towards the Equator. 


Let us take, in the lame Superficies X two Points at Pleaſure, the 
Point A in the Circumference of the Equator, and the Point C in the 


Circumference of a ſubduple parallel Circle; we will give in the Demo- 
ſtration an equal Velocity to the Globules which circulate in theſe two 


Circumferences; which is the moſt favourable Conceſſion imaginable for 


Demonftra- 


tion. 


the Patrons of Yortexes, _ 


— 


It is manifeſt, that if the Point A is in an equal Space of Time ſtruck 
an equal Number of Times as the Point C, and that each Stroke againſt 


the Point A be double each Stroke againſt the Point C; it is manifeſt, 
ſay, that there is more Force at the Equator than at the parallel Circle. 


, 


Now the Suppoſition is very certain in both, its Parts: For, 


1. Since the Circutnference of the Equator is the double of that 


of the parallel Circle, and that being at an equal Diſtance from the 
Centre O, the Globules they contain are equal to. each other; if 


there be a thouſand Globules in, the Circumference of the Parallel, there 
will be 2000 in the Circumference of the Equator, And as theſe Gobules 
are ſuppoſed to have in both an equal Velocity, they will make (but) One 
Revolution in the Equator, while thoſe of the ſubduple Circumference 
will make two. Therefore, in both, there will be 2000 Strokes employ- 
ed in the ſame Space of Time, againſt the Points A and C. 
2. Each central Stroke is double at the Equator : Becauſe, as there 1s 
in both an equal Velocity, and that (LE M. II.) each centrifugal Stroke in 
every Circumference is a Fluxion of the firſt kind, with regard to the Ve- 
locity of the Globule which is in Motion; it follows that the centrifugal 
Strokes both in the Equator, and in the parallel Circle, are equal to each 
other, But the central Effort (which is the only one by which a Fortes 
can defend itſelf towards the Poles) is at the Point C (LEM. I.) but half 
the centrifugal Effort, ſince it is repreſented by I E ſubduple of 1 C; 
whereas at the Equator the central Effort is the ſame with the en 
a n EO” ATA, 


4 « 0 


; Of 1 th 1150 an. Infuftiency of PIO 


Effort, becauſe.the Rg 110 9648 perpendicular on the * Fane 
Lanze Which baten . Therefore, Ce, 2 E. D 78 


e it % y Foy 
that the. Equator of one happens to anſwer to oles or Tropics 
of th he other 3. the latter will be, burſt and 1 to the, Centre: 
And 1 do not think, chat the Cage can ind their Account in this 
Conſequence, 4: Nie . 177 > be 


Therefore if w_ 2 was the e Cauſe of Gravity, Rt Corollary Ir: 


aught to be greater at the Equator. than at the, Poles; and the Earth 
would, be-an- oblong, Spheroid; which is contrary tg Obſervations, . 


I have ſaid, that it was making a large Conceſſion to the Carigſians, to Remark. 


ſuppoſe that the Globules of both the ircumferences have an equal Ve- 


bocity. For if a Sphere full of Water be made to turn Sen en 
Experience teaches, that the Velocity is greater at the E pe e 
their perigdi- 


the paralle] Cir cles ; 5 fince 1 1 is obſerved, that the Times o 
cal Revolutions are equal. Whence it follows, that I have, in my De- 


monſtration, made the moſt favourable Suppofittag for the Cartelians that 


was poſſible, 


A 1 
In order to determine the Tendency of a Layer "towards the Upper Theorem IV. 


Part of the Vortex, regard muſt, be had, not only to that which reſults 
from it's own Circulation, but alſo to that which it receives from, the 
other lower Layers, unleſs it be the Layer next the Centre. 


While a Layer 1s, . Circulation, it viſibly makes a continua! Effort Demonſtre-: 
towards dilating itſelf, by reaſon of the gentrifugal; Force, with which tion. 


all it's Parts endeavour to recede from the Centre of Circulation; But it's 
actual Dilatation being impeded by the Layer next above it, this laſt will 
be naturally preffed by it, And thus it is that the. rſt or loweſt Layer, 
being put into Cireulation,, preſſes the Second; and the Second, aid 
by the Firſt, preſſes the Third; this, alliſted, by the two preceding, 
preſſes the Fourth; and ſa on from Layer to Layer, through the whole 
Extent. of the Voriex,, Whence it follows, that in order to eſtimate the 
Quantity ef Force with which a Layer tends towards the Surface of the 
Veorter, one muſt take the centrifugal Force proper to this Layer and 
that, which all the Matter of che Fluid contained under it 11 by 
Circulation, Q. E, D. 


Therefare the dilatative Effort of che Layers increaſes with, the Jaya © Corollary 5 


in a greater Proportion than theſe Layers. 


Therefore it is impoſſible to explain in the 1 how. Gravity ds Corollary II. 


creaſes; in an inverted Ralio of the Squares of the Piſtances, ; and) cnſe- 


quently there will be nothing found in the Herten ta anſwer to eee 
whoſe Exiſtence Sir J. Newton has ſo demonſtratively eſtabliſhed. - 


Thus we have re-eſtabliſhed: in it's full Light/the-Difficulry, which Corollary HI. 


N. de-Fontenelte propoſed to M. 1 400 Memoir N the Academz 
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Of the lp ond Inſu ien des. 
for "Mm Year 1706 This learned Atademician pretends, nde nde 
Vortex the lower Points ought to move faſter e upper, in order to 
preſerve Kepler's Aſtronomical Law z they ought alſo to have a greater 
centrifugal Force, and conſe tly compel them to deſcend, particular- 
ly in Proportion to their Fluidity. The Ogjection made a great Noiſe, 

: and the only Method found of getting rid of it, was by ſayitg, that 

although each lower Point had more centrifugal Foree than each upper; 
yet as the Vortex was in'/Equilibrium, and che! Sums of the Force of Sach 

of the two Layers were equal, there was no Reaſon why the lower Stra- 
um ſhould get the better of the upper; becauſe this was as Prevalent by 
the Number of it's Points, as that was by the Force of each of it's 'own. - - 
But it is manifeſt, after what has been demonſtrated above, that the 
fecond Layer, being aſſiſted by the firſt, muſt have a greater Force than 
the third, and conſequently compel it to deſcend, nn to the Prin- 

ciple then granted to Monſieur Fontenelle. 
But if it be aſked, How ie the upper Layer deſcend, ſeeing Mater 

is impenetrable | 11 

I ſhall aſk in my turn, How: in an entire Plated, do heavy Bodies 
Fall to the Centre ? And I Teklon on. the Erinciple: Eraſe 6 to M. Fun- 
Den zenelle. * tf 
But yet, becauſe what is loved by: one Carteſian i is not al waa always 
0 by all ; let us ſuppoſe, that the upper Layer cannot deſcend; 
this, at leaſt, will follow from my Demonſtration, that, according to 
the Principles of all theſe Gentlemen, an upper Layer being preſſed by 

- all the under ones, it muſt haſten it's Circulation, as long as it is ſlower 
than that of theſe under Layers; by reaſon that the Exceſs of their Ve- 

locities will act upon it, as if it had been at Reſt. i 

Coroltary IV.. Therefore the Layers of a Vortex will move all of a Piece, as & thoſe 

_bf a ſolid Sphere; Js Ke 7174 s Law cannot poſſibly be preſerved, We | 
©ſhall now give other Proofs upon other Principles. 

_ .. The Motion of the Points of the Equator is abſolutely independent of 
the Motion of the parallel Circles; and conſequently, in order to deter- 
mine the Æguilibrium of the Points of the Equator, we muſt attend to 

nothing but it's Motion. | 

The Plane of the Equator is parallel to the Planes of the other paralle? 


Theorem V, 


5+ 4 S 


|  _ - ” Circles, that turn round the ſame Axe with it: It's centrifugal Force is 


perpendicular to the Tangent to the Sphere, which anſwers to-it :- It has 

not then any lateral Tendeney towards theſe parallel Circles, and by a 
* „ neceſſary Conſequence it's Motion is abſolutely independent of theirs. 

And indeed, if it be ſuppoſed,” that the Motion of the other parallel 

- Circles ſtops, chere is ſtill ſome Motion conceived: in ang Equator, = 


14 440 


lle afterwards publiſhed a Book: 10 dthled Moores, Glen, ou cadet E aplication 
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Jity and Eine vans 


Of the 


in | the' Crſe-bf he-cylinirical Vortes : It is likewiſe conceivable; that 


the Velocity may be greater at the Equator than in the parallel Circles, 
us the e already cited ſhews us: And if no Regard be had to 
the lateral Frictions, as the Carigſans would have it, who ſuppoſe them 
none or inſenſible, and as indeed they are obliged: to ſay, that the Vortex, 
* the lateral Friction of the Equator, may nat become cylindrical; this 
uator will always continue to circulate uniformly,” without communi- 


fore, Oe. Q. E. D. 

Therefore for the Equil brium- of the Points of, the Equator, it is 

neceſſary, at leaſt, that an upper Circumference ſhould have as much Ten- 
dency towards the Superficies of the Vortex, as another under concentric 


* 


399 


ating any of it's Velocity to the Points that re ſurround i it, There- 


Corollary I, 


Circumference; becauſe, if it had leſs, there would be no Æquilibrum, 


even in the Principles of the Cartefions; and the under Circumference, 
Preſſing the upper, would either make it deſcend, or communicate to it 
a Force equal to it's own, Wherefore, calling F the proper centrifugal 
Force of a Point of the upper Circumference, and f that of a Point of 
the under one; if 8, 5 mark the different Sums of the Points contained in 
theſe two Circumferences, we ſhall have F S=fs;, 

Therefore the centrifugal Force does not diminiſh in the Plane of the 
Equator in the inverted Ratio of the Squares of the Diſtances from the 
Centre; for ſince FS s; F. F: : 5. S. But the Points being ſuppoſed 
equal on both Sides, their Sums are as the Circumferences, and one has 
s. S. 2: d. D, which gives F. f :; d. P. inſtead of: d d. D. D. 


Therefore Kepler's Rules cannot be obferved im the Vortex, or at leaſt; in Corollary III. 


the Plane of it's Equator z for ſince F. F: d. D; by putting in the Place 
VV au 


Corollary II. 


of F, „. their Values, we ſhall have — 714. D, and therefore Vr 


D 4 | 
and D*. :: TT whereas we ought to have V. t %. D 
And 


There is here a Fineſſe of the Cartefians to be obſerved. Theſe Gentle- Remark. 


men conſider only the Æquilibrium of the ſpherical Layers of the Yorver, 
and from the Equality of their central Forces they deduce Kepler's Laws, 
as well as they can, 

But it is manifeſt, that har becomes of the Equality. of Foroe i in 
different ſpherical Superficies of the Zorvex, there muſt be an Aygqu librium 
in the Plane of the Equator z. becauſe. it is in this Plane that the ier 
move; and. if there had not actually been an Æguilibrium between it's. 
Points, they would ſoon place themſelves there, by reaſon that Fluids 
always tend to the Side where they are leſs preſſed; and it is by an actual 
Agquilibrium alone that they are kept in their Places; which entirely” 

— — the Theory of theſe Gentlemen | 
Let us however grant to the Garvefians;. that vhs gu, of the⸗ Forces: 
of the two ſpherical Surfaces 1 1; Lcannot ſee, that they ean thence- 


infer, as they da, that the central. Force diminiſhes 1 in a reciprocal 1 
4 


17 
144 


» 


i \ 
Dur 


Of; the 1 mpaſibility. and — Vottices 


of the ao of the Diſtance from the Centre Let us examine wen Ar- 
gument: 1 46 170 D e 
FS =f 5, ſay they; therefore F. fe oo but. 47 8 mark. the ume 
of the Points contained i in the two Surfaces ; therefore. they are as theſe 
* which, being as the Squares of their ana Sire: of, f 85 
D 
f But it muſt be remarked, that the Surfaces of the Forte are not Ma- 
thematical, they are Surfaces. which have ſome Thickneſs : : They cannot 
then be proportional to the Squares of their Diſtances from the Centre, 
1 except in the Caſe when their Thickneſs is equal No according to the 
Carigſans, the Points or Globules, which nee the Fortex, increaſe 
in Bulk according as they recede from the Centre; and, beſides, they 
are homogeneous, or of an equal ſpecific Denſity, at leaſt in their com- 
mon Syſtem. And conſequently it is certain, that the different natural 
or 7 Strata of the Yortex are not of an equal Thickneſs, and that the 
Matter contained therein is not proportionate to the Squares of the Radii 
of theſe Surfaces, but only to the Squares of theſe Radii multiplied by the 
- Thickneſs of the Strata, Therefore, Cc. Q. E. D. 
Corollary IV. Therefore, even allowing the Carteſiaus, what one has a Right (Cor. 1. 
7 heor. IV.) to refuſe them, they will never be able to explain Kepler's 
Rules in the Vertex; for ie it is only by the Proportion, which I have juſt 
now annulled, that they pretend to do it. See M. de Miliere's Ls gous * 
Phyſique. 

And if it be objected, that I have not, in the preceding Corollaries, 
had any. Regard the Thickneſs of the Circumferences; I anſwer, that 
it was by way of pure Conceſſion that I have not dane it; and if any Per- 
ſon will be at the Pains of doing it, he will eaſily find, that n 
Rules will only be the more diſturbed thereby, _ 

Concluſion. © Therefore the Vortex is every way impoſiible. and inſufficient in Natural 

ET Philoſophy. It's mechanical Generation is impoſſible (Part I.); it has only 

an axifugal Force, and not a centrifugal and centripetal Force, as it ſhould 

„ have (Theor, I. and II.); and even if it had, it cannot (Theor, III.) de- 

fend itſelf equally on all Sides. It is not ſufficient for explaining Gra- 

vity, and it's Properties; it deſtroys Kepler's Aſtronomical Laws. (Corll, 

III. Theor, IV. and V.) What more can be deſired, in order to-conclude 

with Sir Jaac Newton ? * Ttaque hypotheſis Vorticum (eſt impoſſibilè &) 

« cum phænomenis aſtronomicis omnino pugnat, & non tam ad expli- 

candos quam ad perturbandos motus cœleſtes conducit,” Q. E. D. 

” gor count * III. This Treatiſe appears, by the Advertiſement prefixed to it, to be 

by James Par- a Part of a Ph yſiological Work, which the Author ſays is not likely to be 

fons, M. P. ſoon puhliſhed; and that he has therefore exhibited this Part for the Uſe 

3 ot ihe 4 prigus, and Lovers of Philoſophy, who might not be ſo agree- 

Tait des ably entertained. by the reſt of the Work, as treating chiefly of the Hu- 

ens, &c. by man Body, 4 and therefore alete rather ba oe * the Face pf: 
| => T7 fo Medicine. re UV 
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_ . A ſhort Attount of a Book intituled Traits des Sens, G c. 391 
He begins the Book with Page 20 f. and ſays he has, before, eſtabliſh- 
ed certain general Principles of Senſation, and that now he proceeds to 
recount-the particular Parts with which Nature has furniſhed the animal 
Oeconomy, ſerving to our different Senſes ; and then expatiates a little 
M_MMERRNoNan CT TT 
Chap. I. treats of the Senfe of Feeling, wherein he has compiled all 
the different Phenomena that regard this Senſe, as thoſe of Heat, 
Cold, and other Objects of Feeling, with the Structure of the Skin, to 
which he thinks fit to ſubjoin two known Hiſtories, one of a blind Orga- 
niſt in Holland, who diſtinguiſhed all kinds of Coins, and played at 
Cards, by Feeling; and the other of the famous Statuary Ganibaſius, who, 
though ſtone-blind, could by Feeling make a Statue in Clay, perfectly 
like what he felt. Our Author adds ſomething of Ticłling, and endea- 
vours to prove, that Imagination has a great Share in the Cauſe of this 
Senſation, as well as the others; and thence he falls upon an Account of 
another Senſe, which he brings under this Head; which he calls, /z 
Chatouilment de P Amonr, of which he gives a florid Definition. 
Taſting is his next Subject, wherein, as in the foregoing Chapter, he 
has drawn together the ſeveral Sections relating to it, as, an Account of 
the Organs of Taſte, the Mechaniſm of Savours, and the manner of their 
being varied into compound Taſtes. ' His Compariſon here is new; he 
ſays, Since the Principles of Savours are ' Salts, both fixed and volatile, 
that Water, Earth, and Sulphur, ſerve to make the great Variety, and 
different Kinds, that are in Taſte, juſt as Shadows variouſly mingled 
with Light form different Appearances ; not that the Shadow is capable 
of making an Impreſſion upon our Organs of Sight, but the Light alone; 
as the Salts alone. are, upon our. Organs of Taſte. He has alſo ſome 
Reaſoning upon the Difference that is in Mens Appetites to ſome Eatables, 
which were before diſagreeable. His Reaſon is, not that the Organs 
differ at any time from what they always were, but becauſe the Soul 
ſometimes changes her Ideas, even from the ſame Impreſſions, and that 
therefore there can be no Ideas eſſential to any Impreſſions; or at leaſt, 
that there are none which the Soul cannot 'change : He alfo ſays, that 
Imagination is much concerned in the Variation of Taſtes. 
The Senſe of Sme/ling is diſcuſſed in his Third 1 0 wherein he 
obſerves the ſame Method as in the two former, in defcribing the Me- 
chaniſm of the Organs ſerving to that Senſe, and accounting for the Con- 
veyance of Qdours to thoſe Organs; and for the S/zmulus of forme odori- 
ferous Particles caufing Tears to flow, as well as Sneezing cauſed by a 
glaring Light; and, after making ſome Reflections on the many Effects 
of Smells upon the Human Body, and the exquifite Senſe of Smeſſing in 
tome Animals, he recites the Story told by Sir X. Digby, of the Boy e hoo. 
brought up in a Foreſt, whoſe Smell was 1d'exquilite as to perctive'th 85 A 5 pans i 
Approach of Enemies, and warn his Parents of thetn. Our Auchor four? © [> 
this Story elegantly told and reafoned upon, in M. Ferduc*s Book called, © nel 
age des Parties. He alſo mentions the Perfection n eee 
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Al ſhort Account of a Book intituled Traité des Sens, &c. 
Tahabitants-of the Antibes, who can run a Man upon the Noſe like a 
Hound; and concludes this Section with à Relation of a Frier of Prague | 
from the Journals des Sgavans, who could not only diſtinguiſh different 
Perſons from each other by ſmelling, but alſo an incontinent Woman 
from-a chaſte one; and adds, in a joking Strain, that this Man had be- 
gun a Treatiſe of Qdours before he died, which the Jourhaliſts much 
regretted the Loſs of: But, ſays M. i Cat, for my part, I do not know 
bag a Perſon ſo exquiſite in this kind of Knowledge would be dangerous 
i ³½! 

He proceeds next to treat of Hearing, and brings under that Head the 
whole Mechaniſm and Doctrine of Sounds; the Vibrations of all ſound- 
ing Bodies: And from the Experiment of holding a Candle near any 
vibrating or founding Body, without the Flame's being moved or other- 
ways affected, he argues that the common Air does not produce the 

Sound, but a more ſubtile Fluid better proportioned to the Organs of 
Hearing: Here he runs into a Detail of the Principles of the Chords and 
Tones of Muſic, and makes a new and curious Compariſon between the 
principal Colours in the Rays of Light, and the foreſaid Fluid, which is 
more or leſs ſubtile in the Air, ſome Particles of which are only capable 
of being moved to expreſs low Tones, others higher, and ſo on ſuc- 
ceſſively, as far as the Compaſs of Muſic reaches; juſt as the Light is 
compoſed of certain kinds of Rays, ſome of which produce Red, ſome 
Green, &c. This being ſuppoſed, ſays he, it may be conceived, that 
" every Tone will move the Fluid that is proper to itſelf ; and by that 
=. means the Ear may receive at once the Impreſſions of every Fluid, as 
L 1 the Eye receives the Impulſions of ſeveral coloured Rays at the fame In- 
2 ſtant. He adds to this, by way of Reaſoning, that when a ſingle String 
of an Inftrument is touched, though the generality of Mankind can di- 
. ſtitinguiſh but one Tone, which he calls the fundamental Sound, yet People 
| | accuſtomed to Harmony can diſtinguiſh, beſides, an OZave, a Fifth, 
| | and a Third, covered by this fundamental Tone; for the Ofave is half 
= that Sound, or the Produce of half the String z the Fifth is the Produce 
1 | of 3, and the Third is the Produce of F of the ſame String. 1 
| 2, He proceeds to reaſon upon this in an agreeable Manner, and con- 
cludes his above-mentioned Compariſon to this purpoſe: Thus there 
are in the vibrated String all the Harmonies or Chords at once which 
compoſe the fundamental Sound, by vibrating each it's particular proper 
Fluid at the ſame Time; juſt as the Aſſemblage of all the different pri- 
mitive coloured Rays meeting together, makes the white Colour or 
Light: And ſo the Ear of a good Muſician is a kind of Priſm, which 
can ſeparate and diſtinguiſh the Sounds or Tones from each other in the 
Em fundamental Sound, He gives an anatomical Deſcription of the Organs 
of Hearing; and has added ſome good Figures of the external and inter- 
i= nal Parts of the Ear, with the Euſtachian Tube, much after the manner 
| | BBK ADCs .... 
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have had of this Kind in Uſe many in England for the fame Pur- 


and continued through the fempora! Bones demonſtrating the Origi- 
ang then proceeds to his laſt Section, which treats of Seeing 


: 3 Phenomena.of Viſion. He begins it with the Doctrine of 
and Colours,” making uſe of many Experiments and Explanations of the 


ſome little Cavils, a mere Jeu des Mots, againſt that great Man's Doc- 
trine of Attraction, to which he prefers the Inpuſſian of: Carteſftus;: He 


of the greateſt Abilities in the Sciences, common Prudence ſhould have 


he had wrote nothing on the Subject, Male Calm 


excepted) may be made Electrick, by fit: 


quire but a moderate Hent. 


: p # 
ft 4 
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75 e has alſo the Figure of an laſtrument, Page 292, tb help tibſe >. 
that ate hard of Hearing, Which heclzidre he Invention uf. The par- 1 
ticular Form of this Inſtrument may be new to the Author; yet W²e 


poſe. He finiſhes this Section with ſome Reflections upon a young 
Man of a Town called Chartres, who was, Born deaf and dumb, and 
whoſe Hearing ſuddenly came to him, and ho ſpoke ſome Months 
after. In this Place he has a very good Figure of the Bas Cerebyi,” by 

a tranſverſe Section through the Frontal Sinuſes a little above che Eyes, 


nations and Exit of the Nerves, with the Conjunction of the vertebral 
and carotid: Arteries, according to the Diſſection of the famous Willis 7 


This Section, in a Word, is on the Structure of the Eye, and all | 
Lights 


great Sir Jaac "Newton; having alſo added ſeveral of his on, beſides 


quotes againſt Sir Jſaac, M. de Fontaine, Ml, Bahnier, and M, Voltaire" 
and as our young Author had a Mind toloppoſe the Opinions of one 


informed him, that the Name Neon beſpeaks the greateſt Modeſty 
and Diffidence in the Attempt. Our Author aàmuſes himſelf thus 
againſt tkat Prince of Philoſophers, which is the-more: ſtrange; ſince if 
ould” have wanted a 
great Part of his Furniture for this Section? n e mig 
The prineipal Authors beſides, regarding Anatomy and Phyſiology; 
which: our Author ſeems to have had in his Viewg ire DuvHerney;. 
Willis, Sypnac upon. 'Heifter,, and Verduc's::excellenit':Book Uſage des 
Parties. | ene er, this Treatiſe of the Senſes is: judiciouſly compiled; 
nor does it: want ſeveral ingenious: Embolliſtimonts fom the Author, be- 
ſides the Opinions of ſeveral other ;- Weamaynuheretore conchideiit to be 
a very uſeful Book; . nano goiod rated £10 re 207 181 i bitt 
IVV. 1. Firſt, I have found that alb Bodies metallic ones 


and then fubbing them on aby: ſort d -Clort — wh {Af Du Fg 
Stones, as well — ooh Delta and, in general; R. Acad. Sc. 
every thing 5 1: hi erent neon, by»heatingſ! Paris, ran 

and rubbing except duch: Bodies eee e ene ee , 
which, diſſol ve. ain Waterg Glue and, Inh GrhiriSubltagces:d:3biS ad. T. S. M. B. 
to be remarked, tliat the hardeſt Stomꝶms and iar biet x quirt mare nhafing No. 431. p. 
or heating than otliets, /and chat the ſame — With regard ro; 258. dae, 

the Woods; ſo chat Bor, Ligium Hitz, and:fadh others equit- he clinfed: Pais, Pee. 27, 


almoſt to the Degree of burning, Whereas firs Lime-Tree, and Cork, re- 5 
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1 Having read! in one of Mit Gray's Letters , det Water * 
by made Electrical by holding the excited Glaſs Tube near it (a Diſh: of 
Water being firſt fixed to a Stand, and that ſet on à Plate of Glaſs, or 
on the Brim: of a Drinking-Glaſs, previouſly chafed, or - otherwiſe 
warmed) I have found: upon Trial, that the ſame thing happened to all 
Bodies without Exception, whether ſolid: or fluid; and that for that. 
Purpoſe it was ſufficient to ſet them on a Glaſs- Stand ſlightly warmed, or 
_ anly 45 and then by bringing the Tube near them, they im llz 
ately became Electrical. I made this Experiment with Ice, with a 
lighted Wood- coal, and with every thing * came into my Mind; and 
2h conſtantly remarked, that ſuch Bodies as of themſelves were leaſt oN 
trical, had the greateſt Degree of EcQriciy' oommunicated to them a 
the Approach of the Glaſs Tube. 1 | 
Thirdly, Mr Gray ſays, towards the End of; one of, bin 1525 "ar ar 
Bodies attract more or leſs. according to their Colours. This led me to 
make ſeveral very ſingular Experiments. I took g ſilk Ribbons of equal 
Size, one white, one black, and the other 7/of the 7 primitive Colours, 
and having hung them all in Order on the ſame Line, and then bringing 
the Tube near them, the black one was firſt attracted," the white one 
next, and the others in Order ſucceſſively to the red one, which was at- 
tracted leaſt, and the laſt of them all. I. afterwards cut out ꝗ ſquare 
Pieces of Gauſe, of the fame: Colours with the Ribhons, and having put 


them one after another on a Hoop of Wood with Leak: Gold under 


| them, the-Leaf-Gold: was attracted thro? all the coloured Pieces of 
Gauſe, but not throꝰ the white or black. This inclined me at firſt to 
think, that the Colours contributed much to Electricity. But 3 Ex. 
periments convinced me of the contrary: The firſt, that by warming 
tbe Pieces f Gauſe, neither the black non white Pieces obſtructed the 
Action of the electriaal Tube more than thoſe of the other Colours. In 
like manner, the Ribbons being warmed, the black and white are nor 
more ſtrongly attracted than the reſt. The ſeeond is, the Gauſes and 
Ribbons being wetted, the Nibhons are all attracted equally, and all the 
Pieces of Gauſfe. equally ĩntercept the: Action af electriek Bodies. The 
third is, that the Colours of a Priſm being thrown on a/Piece of White 
Gauſe, thens appeat no Differenaes af Attraction. Mhente it follows, 
that this Difference not from the Colour, as a: Colour, but ftom 
the Subſtarices that are employed in the dying For when I coloured 
Ribbons, by rubbing them with Charcoal, Carmine, and fuch other 
Subſtances; the Differences nu longer proved: the ſa mee 
Fuuribh, Having communicatect the Electticity of the Tube een, 
ob a Packthread alter Miri Gras manner L Dbſerwed, that the E | 
ment ſuceeeded the better for/Wetting the Line; auch that ĩt may be abe 
pPeiorted on Glas- Fubes inſtead of Sil: Lines. And 1 made this Expe- 
= e at 12g Feot Wan ans 1 Garden, en the ae e Was hig „ 
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z(coury concerning Elegy. 


8 


an that, the. ive, ele 8 Returns, and paſſed thro? a FIRE Wal Walks 


E 2 Silk Loops. Ladjuftcd 2 Lines in ſuch a manner, 
Ends were but aj eit ace from one afother, and. I remar oy that 
the Electrick Virtue was ſtill communicated. 1 have ſince that ſeen , 


that Mr Cray had . 801 he ſame. Thought, and that he had done the ame 
121 8 0 RENE ME. Ao Sue ſeveral = 


1 tak diminiſhe 
MOT ſtruction o it; 
A HE alen which, Ino 


"Sp . 
F 7725 1 Ae 2 a of J "and; "made all the 12 
priling xperiments deſcribed by Mr, Gray 14. 45 having tried the Ex- 
periment upon my own. Body 
things very remarkable. Füirlt, when, 1 
on Which the Leaf- Gold is laid if eo mp 
nor my Face has any Attraction. But i 
r comes near me. bs will atty 4 


8 


than a Fu 2 e over the 8 We — 47 on the 1 
tal, which produces very 5 the ſame Ef. 
fect. 575 other living Animal doth bp 8 if put on the Lines, and 
that firſt, the Tube, and then the Hand be ap ed near it: But it is 
other wiſe, if the Experiment be made Peet the Gar cals.of an Animal; 
for then one perceives only, if it be in the Dark, a {till uniform Light, 
without Snappings or Sparks. I omit many other Cirqumſtances. of 
15 a deen curious, to avoid running into too 5 055 2 
 Lenathh ©.::;''3; 
 Sixthly, On maki ing the Farmers lacs by Oh de Feat in his 
Collection of Ex xperiments de 50 Pacuo, hin conſiſts in making . 
Ball of Sulphur rendered Electrical, to; repel a Down»Feather,..l Per: 


ceived. that the ſame Effects were, "produced not only by the Tube, but 


by all electrick Bodies Whatſoever; and I diſcovered a very ſimple Prin- 
ciple, which accounts for a great Part of the ; Irregulatities, and if I may 
ſem, to aceompany molt, of the Ex- | 
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. Difcourſe concerning Electricity. 
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ſelty. This Principle is, that electric Bodies at- 


* 
*. 


tract all thoſe that are not fo, and repel them as ſoon as they are become 
electrick, by the Vicinity” or Contact of the electrick Body. Thus 
Leaf-Gold is firft attrafted by the Tube, and acquires an Electricity by 
approaching it; and of conſequences immediately repelled by it. Nor 


is it re- attracted, while it retains. it's electrick Qoality.” But if, while 


* * 4 


r Earn e TO" af eo} — 1 17758 17 en nr e 
it is thus ſuſtained in the Air, it chance ah on ſome other Body, it 


4 


7 


 ficaightwiys loſts" it's EleAvicity? and conſequently is reattratted by 
the Tube, Which, after Having given it a new Electricity, repels it a 


ſecond. time; which continues as Jong as the Tube keeps it's EleQricity, 
Upon applying this Principle to the various Experiments of Electricity, 


one will be ſurprized at the Number of obſcure and puzzling Facts it 
clears up. For Mr Hauksbee*s famous Experiment of the Glaſs Globe, 


+» 


in which Silk Threads are put, is a neceffury Conſequence of it. When 
theſe Threads are ranged in Form of Rays by the Electricity of the 


Sides of the G lobe, if the Finger be put near the Outſide of the Globe, 
the Sik Threads within fly from it, as is well known; which happens 
only becauſe the Finger, or any other Body applied near the Glaſs 
Globe, is thereby 8 9 8851 electrical, and conſequently repels the Silk 


a 535 4 * | Su tf 034 gt Carine i C336 of e _ 4 bog $1 es | IM 
Threads, which are endowed. with the like Quality. With a little Re- 


flect ion one may in the ſame manner account for moſt of the other Phe- 


nomena, and which feem inexplicable, without attending to this Principle. 

Seventhly, Chance has thrown in my Way another Principle, more 
univerſal and remarkable than the preceding one, and which caſts a new 
Light on the Subject of Electricity. This Principle is, that there are 
two diſt int Electricities, very different from one another; one of which 
J call vitreous Electricity; and the other re/inous Electricity. The firſt is 
that of Glaſs, Rock- Cryſtal, Precious Stones, Hair of Animals, Wool, 
and many other Bodies: The ſecond is that of Amber, Copal, Gum- 
Lack, Silk, Thread, Paper, and a vaſt Number of other Subſtances. 
The Characteriſt ick of thefe two Electricities is, that a Body of the vi- 
treous Electricity, for Example, repels all ſuch as are of the ſame Elec- 
tricity ; and, on the contrary, attracts all thoſe of the re/inous Electricity; 
fo that the Tube, made electrical, will repel Glaſs, Cryſtal, Hair of Ani- 
mals, &c, when rendered electrick and will attract Silk, Thread, Paper, 


Sc. though rendered electrical hkewiſe. Amber, on the contrary, will 


attract electrick Glaſs, and other Subſtances of the ſame-Claſs, and will 


_ repel Gum-Lac, Copal, Silk, Thread, &c, Two Silk Ribbons ren- 


dered electrical, will repel each other; two Woollen Threads will do 


* bY 


the like; but a Woollen Thread and a Silk Thread will mutually attract 


one another. This Principle very naturally explains, why the Ends of 


Threads, of Silk, or Wool, recede from one another in Form of a Pen- 
dil or Proom, when they have acquired an electrick Quality. From this 
Principle one may with the ſame Eaſe deduce the Explanation of a great 


Number of other Phenomena, And 'tis probable, that this Truth will 
lead us to the further Diſcovery of many other things, 
Seni r 1 | 
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1 Diſcourſe concerning Eier 


that Body, rendered Electrical, attracts or repels it. 
certainly of that kind of Electricity which T call vitreons ; 


of the reſinous. 


electrick by applying a Cylinder of Gum-Lac near it, it 
produce. In order to ſucceed in theſe Experiments, tis 


the two Bodies, which are put near one another, to 
Nature of their Electricity, be rendered as electrical as 


be repelled by it. 
well, if both the Bodies are fufficiently electrical. 


have not only been confirmed by ſo judicious a Philoſopher 
but that he has made ſeveral new ones of his own, more 


I am now going to relate. 


Spring, ſoon after I received the Tranſlation of Mr Dufay's 
ſince my Return to London, which was in Sept. laſt. 


found the Effect the ſame as mentioned by Mr Dufay. 


it be a Piece of Metal: from thence I concluded, that if F 


ceeded accordingly. 
at Hand, ſuchas the Iron Poker, Tongs, and Fire Shovel; 


Hand, there was the Snap and Pricking felt, as Ie 


- 


2 


In Order to x nin immediately, to which of the two Claſſes of Electri- 
city belongs any Body whatſoever, one need only render Electrical a Silk 
p | as which is known to be of the Th Elefricity, and ſee whether 
If it attracts, tis 


if on the con- 


trary it repels, "ris of the ſame kind of Electricity with the Silk, that is, 

1 have likewiſe obſerved that communicated Electricity 
retains the ſame Properties: For if a Ball of Ivory, or Wood, be ſet on a 
Glaſs Stand, and this Ball be rendered electrick by the Tube, it will 
repel all ſuch Subſtances as the Tube repels; but if it be rendered 


will produce 


quite contrary Effects, viz. pin welt the fame as Gum-Lac would 
requiſite that 


find out the 
poſſible; for 


if one of them was not at all, or but weakly electrical, it would be 
attracted by the other, though it be of that Sort, that ſhould naturally 
But the Experiment will always ſucceed perfectly 


2, It is no ſmall Satisfaction to me, that my Electrical Diſcoveries 


as Mr Dufay ; 
eſpecially that 


important Juciferous one, which Put me 5 making the Experiments 


I ſhall firſt give ſome Account of the Experiments made the laſt 


Letter; then 


of thoſe we made at my honoured Friend's, Granvill M peler, Eſq; F. R S. 
in the Months of Faly and Aug. and laſtly proceed to thoſe I have made together with 


E xpertments 
and Obſerua- 
tions upon the 
Light that is 
produced by 
communicating 
Electrical At. 
traction to ani. 
mal or inani- 
mate Bodies, 


.- fome of it's 


As I had not any ſilk Lines by me ſtrong enough to bear the Boy, I 
cauſed him to ſtand on ſome of the Electric Bodies; ; and, as I concluded 


to mention the Particulars" of the Experiment, but proceed to thole” that No 5 
were ſuggeſted to me upon Mr Dufay's faying, that theſe Snappings or © Wee 
Sparks are not excited, if a Piece of Wood, or any other Subſtance than Houſe, Jan, 

a living Body, be paſſed over the Perſon ſuſpended on the Lines, unleſs 28th, 17375. 


ſuſpended the 


Metal upon ſilk Lines, or laid it upon any of the Electric Bodies, the 
Effect muſt be the ſame, when the Metal had been made Electrical by 
the Tube, and the Hand of any one was held near it, and found it face 
began firſt with ſome common Utenſils that were 


any of theſe 


being ſuſpended upon Lines of the Jargeſt ſewing Silk, then the excited 
Tube, being applied firſt to the Knob of the Poker, and after it the 
xpeed; and the 
Effect was the fame, when the Tube was firſt applicd e to Yor Other. End 


n 


* 


miſt furprifing 
E Feets, by 
4 Mr Stephen 


I ſhall not need Gray. 1 N. . 
436. 


dated 


. 


ELECTRICAL. EXPERIMENTS. 


of the Poker. I had by me a three pronged Iron Inſtrument, hb was 
made many Years ago; it's Uſe was deſigned for propping up the Ob- 
ſervatory Table, when 1 obſerved the Spots in the Sun; the Prongs were 


about half an Inch Diameter, two of them about 22 Inches, and the 


third about 8 Inches long; they were tapering towards the Ends, an 
pointed: This being laid either upon Cylinders of Glaſs, Cakes of Roſin 
and Bees Wax, or on a Cake of Sulphur, the Tube being applied to the 
End of any of the Legs, the Hand or Cheek being applied near the 


other, both the other Legs had the ſame Effect as that to which the Tube 


had been. applied ; but by holding my Cheek near any of the Points of 
the Legs, the pricking or burning Pain was much more ſenſibly felt, and 
was ſometimes felt for ſeveral Minutes after, I was not ſo inquiſitive at 
that Time about making the Experiment in the Dark, that I might ſee | 
the Light proceeding from the Iron, not thinking the Electricity com- 
municated to the Metals would have produced ſo ſurpriſing Phenomena, 
as by the following Account of the Experiments will be deſcribed. | 
xr. I come now to give ſome Account of the Experiments we made 


at Mr Wheler's, beginning firſt with the Succeſs we had in repeating 5 


Mr Dufay's Experiment. Mr M peler, ſoon after my coming to him, 
procured ſilk Lines ſtrong enough to bear the Weight of his Footboy, 
a good ſtout Lad; then having ſuſpended him upon the Lines, the Tube 


being applied to his Feet or Hands, and the Finger of any one that ſtood 


by held near his Hands or Fate, he found himſelf pricked or burnt, as it 
were by a Spark of Fire, as Mr Dufay had related, and the ſnapping 
Noiſe was heard at the ſame Time; but it did not ſucceed with us, 
when we applied our Hands to any Part of his Body through his Cloaths, 
except upon his Legs, upon which he felt the Pain through his Stockings, 
although they were very.thick ones. 

2. Being deſirous to make the Experiment upon another Species of 
Animals, we took a large white Cock and ſuſpended him upon the Lines 
firſt alive, and the Effect was the ſame as on the Boy, whether we ap- 


plied our Fingers to any Part of his Body, or our Cheek to his Beak, 


Comb or Claws ; then the Cock was killed, and put on the Lines again, 
and we found very little, if any, Berner, from the Effect it had on 
us when the Cock was living: We then cauſed the Cock to be ſtripped 
of his Feathers, and the Difference from whas has been ſaid before was 


not very great. 


3. We took a large Sirloin of Beef, that came e from an Ox that had 
been killed two Days before, and ſuſpended it on the ſilk Lines; then 
the Fingers held near any Part of it, there was a Snapping, and the 


Fingers were puſhed or . ef but the Snapping was thought not to 


be Wh ſo loud as when the Experiment was made on the Cock. 
4. We cauſed to be made an Iron Rod, 4 Foot long, and about half 
an inch Diameter, pointed at each End, but not ſharp, being left about 


the Bigneſs of a Pin's Head, this being ſuſpended on the Lines; then 
the Tube being rubbed, and held near one End of the Rod, and 1 17 the 


Finger 
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Finger or Cheek being put near either End of the Rod, the Effect was 
the ſame as when an Animal had been ſuſpended on the Lines, with 
reſpect to the pricking Pain we felt. 

5. At Night we made the luminous Part of the Experiment, ſuſpending 
the Iron Rod on the Silk Lines; then applying one End of the Tube 
to one End of the Rod, not only that End had a Light upon it, but there 
proceeded a Light at the ſame Time from the other, extending in Form 
of a Cone, whoſe Vertex was at the End of the Rod, and we could plainly 
ſee that it conſiſted of Threads, or Rays of Light, diverging -from the 


Point of the Rod, and the exterior Rays being incurvated. This Light 
is attended with a ſmall hiſſing Noiſe ;. every Stroke we give the Tube, 
_ cauſes the Light to appear: The Hiſſing ſeems to begin at that End of 

the Rod next the Tube, and as it comes, increaſes in it's Loudneſs, but 


it is ſo ſmall-as not to be heard without good Attention, and by thoſe 
only that ſtand at that End of the Rod from whence the faid Light 


proceeds. „ ol 


Mr Godfrey being deſirous to ſee theſe Experiments, I repeated them, 


by laying a Rod of Iron upon a Cake of Shell-Lack, which was laid: 
upon a Glaſs Veſſel; but the Effects being much the ſame with what 


has been above-mentioned, I mal not need to mention any other Far- 
ticulars. 


1. I ſhall now] 8500 to give ſome Account of the Experiments I have 


made ſince my Return to London, which was in Sept. laſt, I cauſed 3 
Iron Rods to be made, one of 4 Feet long, two, each 3 Feet in Length; 


3 


one of theſe was made tapering toward the Ends, and pointed as that of 


4 Feet was; the other pointed at one End, and the other End not pointed, 
the Diameter of the Rods about half an Inch; they were firſt forged, 
then filed and burniſhed. With-theſe I made the following Experiments: 
When any of them were laid either upon the Brims of hollow Cylinders 
of Glaſs well warmed, or upon Cakes of Roſin and Brees Wax, or upon 
thoſe of Sulphur, the Phenomenon was the ſame as when they had been 
ſuſpended on Silk Lines: But now I diſcovered another very ſurpriſing. 
one, viz. that after the Tube had been applied, and the Light ſeen at 
both Ends, upon my going to the other _ of the Rod, when there- 


was no Light to be ſeen, upon holding my Hand at ſome diſtance from 
it, then moving my Hand towards it with a pretty ſwift Motion, there 


iſſued from that Point of the Rod a Cone of Light, as when the Tube 
had been applied to the other End and upon repeating; this Motion of 
my Hand, the ſane Phænomenon appeared for five on fix times ſuc- 

eeſſively, only the: Rays were each time ſhorter than the other; theſe 
Lights are alſo de witha hiſüng Noiſe: That Eight wh ich appears 


3 166 End neut the Tube, when it is held abliquely to the Axis of 
the Rod, has it's-Rays ending towards it: All the Time Pam rubbing 
the Tube, theſe Flaſhes of Light upon every Motion of my Hand 
up or down the Tube, but * wege ales 

of TIE Hand downwards. 
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tn. When 2 or 3 Rods are laid either in a right Line, or making any 


Angle with each r. or either touch, or are at a ſmall Diſtance from 


one another, the Tube being applied to one of their Ends, the furtheſt 
exhibirs the ſame Phenomena as one ſingle, 
An Experiment wich the Rod that was pointed at but one of it's 
When the Tube is applied to the other End of the Rod, the 
Point gives the ſame Appearance and a ſike Effect with the Rods, that 
are pointed at each End; but the great End of the Rod, when the Hand 
or Cheek is applied near it, gives but one fingle Snap; but this is much 


louder than the greateſt of thoſe from the Point oft yr Rod, and one MP 


a 24 mote Pain by it.. e 3-64 nl 3:0) 18 

I cauſed an Iron Ball to be füge aid hw mod And burniſheds 
-twas 2 Inches Diameter, which being Rene on a wooden Stand, that 
had a ſmall Concave at the Top, in which the Ball was placed; the Stand 
being ſet upon a Cylindrick Glaſs, then- the excited Tube being applied 
near the Ball, there proceeded a Stream of Light from it, with a ſmall 


hiſſing Noiſe; then putting my Finger or, Cheek near the Ball, there 
was no Sabppings nor uy Pain- fel, e there 10 1014 a 70 1 wegn 


Light. 

1 The Rod of 4 Fe ect long, bekiig pliced upon 4 Stand, oe had a 
croſs Arm with a Groove in it to receive the Rod; then the Stand being 
placed on the Glaſs Cylinder, they were ſet at ſuch a Diftance, as that 
one of the Points of the Rod might juſt touch the Ball over againſt it's 


Centre; then going to the other End of the Rod with the prepared Tube, 
and applying it as uſual, when I came to the Ball, the Hand or Check 


being near it, cauſed a loud Snap, compared to thoſe made by the Points 


of the Rods, and the Pain of pricking or burning was more ſtrongly felt, 


the Light alſo was brighter and more contracted : I then placed the Rod 


with it's Point at an Inch diſtance from the Ball, and applying the Rod 
as before, I came to the Ball, and touching it with my Hand or Fin- 


ger, therenot only appeared a Light on the Ball, but there alſo proceeded 
a Bruſh of Light from the Point of the Rod after the ſame manner as when 
the Experiments had been made with the Rods only. 7 

6. An Experiment made, with the 4 Feet Rod, and a .Brafk Plate 
4 Feet ſquare. This was placed upon a Stand, ſo that the Plate ſtood 
perpendicular, the Stand being ſet on the Cylindrick Glaſs; then the 
Rod with it's Stand and Glaſs was ſet ſo as that one Point of it was about 
an Inch from the Centre of the Plate; then the Tube being applied to 
the other End of the Rod, and after going to the Plate, on ſtriking it 
gently with my Finger on the back Side, à Light appeared upon the 
Plate, and at the ſame Time the Bruſh of Light came out from the 
Point of the Rod; and when my Hand or Cheek was held near any of 
the Angles: of the Plate, there was a Light came from thence with a 
ſmall hiſſing Noiſe, and the par oh Was fel ay now oy en en 
were made with the pointed Rods, ; Bla 


FL 
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7. A Pewter Plate being laid upon the Stand, which had been ſet 

upon a Glaſs Cylinder, the Tube firſt, and then the Finger applied, 
there appeared a Light upon the Plate, and the End of. — Finger was 
pũſhed ; and when the Cheek was held near the Edge of the Plate, there 
was a Snapping heard, but not ſo loud as when Iron Rods were uſed. 


I then filled the Plate with Water, and- applying the Tube and Finger 


as before, there was the ſame. Light, puſhing} of the Finger, and ſnap- 
ping, as wien the Experiment was made with the empty Plate. When 
the Experiment is made with Water hy Day- light, by applying the End 
of the Finger near the Sur fate of the Water, it appears to riſe in a little 
Hill, and upon the ſnapping Noiſe falls down again, putting the Water 
into a waving Motion near the Place where the Water had riſen. 
8. I then took a wooden Diſh, and placed it upon the Stand, firſt 
empty; then applying the Tube; - and the Finger held near the Diſh. 
there appeared a Light, but no puſhing o the Finger nor ſnapping: 1 
then filled the Diſh with Water, and the ube being held over the Sur- 
face of the Water, there appeared a greater Light than when the Finger 
had been applied to the empty Diſh, but no ſnapping, till by holding 
the Tube after it had been well rubbed, within two-or. three Inches & 
the Finger that was held near the Surface-of cthe Water, and then the 
Finger was puſhed; and a ſnapping} Noiſe: heard, as when the Experi 
ment was made with the Pewter Plate. 
By theſe Experiments we ſee, that an atual Flame. of Bine, together 
with an Exploſion, and an Ebultition of cold Water, may be produced 


— 


by communicative Electricity; and altho* theſe Effects are at preſent 


but in minimis, it is probable, in Time there may be found out a Way 


to collect a greater Quantity of it; and conſequently, to increaſe the 
Force of this electrick Fire, Which, by ſeveral of theſe Experiments (Si 


licet magnis componere parva ) ſeems. to he of the lame Nature witlizhat of 


Thunder and Lightning: + 

3. Feb. 18, 1 tried what Effect would be ofoduged on ſeyeral Sorts 
of Wood with reſpect to the luminous Part of Electricity; the Wood 
was made into Rods of the ſame Form with thoſe Iran ones mentioned 
in my former Letter; the Woods made uſe of were Fir, Aſh, and Holly; N 
theſe being ſucceſſively diſpoſed upon electrick Bodies, after the ſame 
manner as the Iron Rods had been, the Tube being applied to one 
End, there appeared a Light on it, but not with ſo great a Force, nor 
did the Light extend to ſo great a length; neither was the Form of it 
conical, but rather cylindrical 3: but the Extremity of it ſeemed to con · 
ſiſt of a ſhort F —.— of Light; when the Light, that was given to the 
Rod by the Application of the Tube, did ceaſe, upon a Motion of my 
Hang towards the Point of the Rod, the Eight came gut again, as has 


been mentioned of the Iron Rods; but when the Hand or Finger was 


held near the Point of thefe wooden Rods, there was no pricking ot 
puſhing of the Finger felt, as when the Iron Rods were made uſe of. 
had ſome of theſe Rods made much bigger at one End than the other, 
2 — VIII. Part ii. 6g | and 
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and now applying my Finger to the larger: End, chere not only ap- 


pearrd a Ligtit, but the Finger was puſſied, more eſpecially when the 
Holly Rod was made Uſe of, and the — alictlopricked, but the 
Smart was not near fo great, as when the Iron Rods were uſed; the 
great End of the Rod was pointed with a much larger Angle than the 


leſſer one, yet there was very little, if any Difference, in the Neue. or 
Bigneſs of the Light that proceeded from either End. 


Having procured me 2 Pair of Lines made of Worſted Whig one of 


them of a Mazareen blue, the other of a ſcarler Colour; on the gd of A. 


pril, I ſuſpended the Boy firſt on the blue Lines, and found that all the 
Effects were the ſame, as when he was ſuſpended on Lines of blue Silk. 
I then ſuſpended him upon the ſcarlet Lines but now though the Tube 
were as well excited, and the Experiment often repeated, yet there was 
no Effect produced on him, either of Attraction of a pendulous Thread, 
nor of pricking or burning, by applying one's Hand near him; I then 
laid one of the Iron Rods firſt upon the blue Lines, and all the fame 
Effects were exhibited, as when the ſame Rod had been laid on Silk 
Lines of that Colour; but upon laying the ſame Rod upon the Scarlet 
Lines, no Manner of Attraction, &c. was perceived. 
In Pbiloſ. Tranſult. No. 422 , I gave an Account of the Exparinients 7 
I made upon the comchtloicative- Electricity of Water, and that Water 
is attracted by the Tube, together with ſeveral remarkable Circumſtances 
with which this Attraction is attended; but I have now found, that 
when the Stand with thoſe little Ivory Cups there mentioned, be ſet upon 
any electrick Body, the ſame Phænomena are produced, not only by 


holding the Tube near the Water, but when that is removed, and the 


Tip of f the Finger placed over the Water, vix. there is a little Hill, or 
Protuberance of Water of a conical rm, (Ho the Vertex: of which 
proceeded a Light and a fmall ſnapping 

May 6, we made the following ne The Boy being foſpended 


on the Silk Lines, and the Tube being applied near his Feet as uſual; 


upon his holding the End of his Finger near a Gentleman's Hand, that 
ſtood on a Cake made of Shell Lack and black Roſin; at the ſame Time 
another Gentleman ſtood at the other Side of the Boy with the pendulous 


Thread ; chen the Boy was bid to hold his Finger near the firſt Gentle- 


man's Hand, upon which it was pricked, and the ſnapping Noiſe was 
heard; and at the ſame Time, the Thread which was by it's Attraction 
going towards the Boy fell back; the Boy having loſt a great Part of his. 
Attraction, upon a ſecond moving his Finger to the Gentleman's Hand, 


the Attraction ceaſed; then che Fhread being held near that Gentle- 
man, he was found te attract very ſtrongiy; but having fines) repeated 


this Experiment, I find that hough the Attraction of the Boy is much 

diminiſted, yet he does not quite loſe it, till 2, 3, and ſometimes 4 

ene, on his- . 1 to the Hand of him hers Runde on 1847 . 
| 9 74 een 44. * . A* 

| 5110 9171 als 15 * neee pi. „ 1511 36 O Bac 

g 38 T* 11 uw FH „ trick 


ene K NE R 1M ENTS 


vpon one of — a Cake of Bees War and Roſin'y rs og | a © 
the Perſons all holding Hands; the Boy applying his Finger near the „ 
firſt Man's Hand, they all' three became electrical, as PPE by FO” 1 


Artraction of the Threads when held fear to any of them. „ n L 


* 7 4 


An IF” 18 18 


wooden Rods che moſt materiab obes of which/were made wich- the #97 of fre #f \. 


upon a Stand, that was ſet on another Glaſs Cylinder, ſo ow the Center others nad 
of the Board was placed near the Point of the Rod, but not to tonch it June ro. 
by near half an Inch them the / Pubę being held near the great End f 
the Rod, there iſſued out a Light from the little End of the Rod, which + 
was that next the Board a and, as the Boy told me, it came along wiftin 
a hiſſing Noiſe, and ſtruck againſt the Board-; hen he touched the = | 
Board, there was a Light; and: at the ſame time, another on the End 
of the Rod, but he heard no ſnapping nor pricking of dingen — 8 
when the Braſs Plate and Iron Rod were made uſe f. 
Mhenſthe Boy was ſuſpended upon the ſcarlet Litſes, he Se dhe Experiments 
white Thread at a very ſmall Diſtance; but the AittraQtion ceaſed. in about _ * c 
6 or 7 Seconds of Time. Then tir Boy being taken off, an Iron Rod: Aire Las, 
was laid on the Lines, but there was no Attraction ùf the Thread by the repeated. 
Body of the Rod; but when the Thread was held near either of the 
pointed Ends of it. there was a {mall Repulſion of *. andi in the Dark 
a very ſmall Light was ſeen at each End of the Rel.. 

When the Boy vas ſuſpended upon the bie Ines, l attradted the 
Thread: to him when it was held at leaſt a Foot diſtance from him, and 
continued his Attraction to near 75 Seconds, oy Iron Rod contiueitarfs 
Attraction not more than 36 Seconds. 0 
Men he was ſuſpended on the hlue Siebe be ati bie 9 Erin 
tion 30 Minutes, vn the Scarlet Ties 25 Minutes, " as deut, ca. . in the 
loured inen a Minates“ i oorbod 5 b 10 Enn 1 %% 4 (TF bt! r 

By theſe Experiments ve ſee the Efficacy, of Ele&rioi ity upon Bodies he was ſuſ- 

ſ aſpended upon Lines of the ſame Subſtance, but of different Colours: ended upor 
and alſu that the Attraction continues much longer upon Silk than upon = o_ f 
Yarn, and conſequently Silk is the propereſt Bedy we can make Uſe 7,,,.. © 
of to ſuſpend a Bodies upon, to which we would communicate — 
Electricity. dar nedw MASI m nien goon 0" $1395) 

4.'T have lawly made ſeveral new. Experiments: upon the. Presckilg Concerning the 
and pendulous Motiot of fehl Bodies hy Eleſtrigity. by which ſmall — 
Bodies may be made to moe about largei ces either in Citcles ot — wo pom wer" ng = 
and that either concentricall or excentrical to the Center of the larger Bo- 4%, coil, * 
dies about which they move, ſo as to make many Revolutions about them z Eledricity, 
and this Motion will be. conſtantly the fame Way that the Planets moye hat. bod 


abourthe San, or, froh the 85g OO 
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W er from Welk 00 Eaſt: * from Weſt to 
4 688 0 But Eaft, as the 


Eh- had at ovidhoytionchlng bigs Nt agother Time Leaſed g 5 
Perſens ti ſtand, one vf them m pn a Cake: of Shell Lack, (9c che other ary 7 


N 
Fune 19% in the Morniog L repeated the Experiments with the r 2 8. Arbe 


his being laid on the Glaſs Cylinder, and a Fir Board 2 99 5 2 
about A Foot, ſquare and-three tenths of an Inch thick being placed erect Addition Foote 


' Plans a, But theſe little Plants if I may i 
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ſo call pes wel faſter in 
rune Scher their” Apogony than in the" Per geen Pattes of teig Orbits; which ie, 4 
Gra F. E. S. you very "Wore know,' directly contrary"to the Motion ofthe nn ou 
Ys oe | 
No. 441. p. the Sun; 110 SM qq 2d 5igbiſt BRA | 1 
220. Dated rec 6, G34. 205 bon gv oN bahn n t er eee nei 
Zledrical Ex- 5. Take a * Tron Globe of an Inch or dt und half Wee 
periments by the uhich ſet on the Middle of a Cake of Roſin of ahout y or 8 Inches 


1 1 Di ameter, having firſt excited the Cake by gently: rubb ing itz clapping 


C. Mortimer, it 3 or 4 times with the Hands,” or warming it a little the Fire; 
M. D. R. S. then faſten à light Body, as a ſmall Piece 95 Cork, or Pith of Elder, 
n yo 14, to an 2 fine Thread, 5 or 6 Inches long, which hold between 
1. B. 2 your Finger and Thumb, exactly over the Globe, at ſuch an Height, 


4e died. No. that the Cork, or other light Body, may hang down about the Middle 


444. Pp. 400. of the Globe: This light E Body will of itſelf begin to move round the 
Exrza. I. Iron Globe, and that conſtantly from Weſt to Eaſt, being the ſame 
Direction which the Planets have in their Orbits round the Sun. If the 
Cake of Roſin be circular, and the Iron Globe placed exactly in the 
Centre of it, then the light Body will defcribe an Orbit round the Iron 
Globe, which will be a Cirele; but if the Iron Globe be placed at any 
Difſtance from the Centre of the circular Cake, then the light Body will 
deſcribe an [Elliptical] Orbit, which will have the ſame aero en as 
the Diſtance' of the Globe from the Centre of the Cake. 
If the Cake of Roſin be of an Elliptic Form, and the Mort Globe be 
placed in the Centre of it, the light Body will deſcribe an p. een 
Orbit of the ſame Excentricity as the Form of the Cake. 
If the Iron Globe be placed in or near one of the Focus's of the el- 
lptick Cake, the light Body will move much ſwifter in the Apogee Part 
of the Orbit, than in the Ferd. w Part, e to What! 18 obſerved of 
the Planets. 


ExrER. II. Take the ſame or ſuch e Iron Globe, and having faſtened i it on 


an Iron Pedeſtal' about one Inch high, ſet it on a Table, then ſet round 
it a Glaſs Hoop or Portion of an hollow Glaſs Cylinder of feven or eight 
Inches Diameter, and two or three Inches high: This Hoop muſt be 
firſt excited by warming and gently rubbing i ir, then hold the light Body 
ſuſpended as in the firft Experiment, and it will of itſelf move round 
the Iron Globe from Weſt to Eaſt in a circular Orbit, if the Hoop be 
cireular and the Globe ſtand over the Centre of it, but in an Elliptic 
Orbit with the ſame Excentricity, if the Globe does not ſtand in the 
Centre of the Hoop, as in the firſt Experiment, when the e docs 
not ſtand on the Centre of the Cake. 
[What will happen if the Hoop be Elliptic; he did not mention ; ; 1 
_ oppo poſe, he had not an oval Glaſs Hoop by him.) 
'Fhis ſame Iron Globe being ſet on the bare Fable, without dither 


te Cike'of Rofin or cine Hoops the man light Body being ſuſpended 
as in Exp. I, II. will make Revolutions round it, but flower and nearer 


to it hy when it is placed on $543 of Ts or within a Glaſs- 
7 yp | Gori; He 
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t 130 had not yet found that theſe Experiments would ſucceed, it. the Rawane 4 
Thread, by which the light Body was ſuſpended, was ſupported; 17 e 
other Thing than an human Hand; but he'imagined it might ha ow 
the ſame, if the Thread ſhould be ſupported or faſtened to any animal 
Subſtance whatever; and he intended to have tried the Foor of a 
Chicken, 'a Piece of raw Fleſh, ! or the like. o 

He imagined to explain the foregoing: Particular, by: the. following 
odd Phenomenon, of which, he aſſured: me, he was very certain, having 
often obſerved it, -viz, If a man reſting his Elbows on his Knee es, Places 
his Hands at ſome ſmall Diſtance from each other, they will ually 
accede to each other, without any Will or Intention 75 the Man to 
bring them together; and they will again recede of themſelves. In the 
like manner, the Hand will be attracted: by the Body; or the Face of 
a Man, if he ſtand near a Wall, will be attracted to the Wall, and be 
again repelled by it. 

He told me, he * thought of theſe Experience only a very ſhort 
Time before his falling ſick, that he had not yet tried them with Va- 
riety of Bodies, but that from what he had already ſeen of them, which 
ſtruck him with new Surprize every Time he — them, he hoped, 
if God would ſpare his Life but a little longer, he ſhould, from i= 
theſe Phenomena point out, bring his Electrical Experiments to the 
greateſt Perfection; and he did not doubt but in a ſhort Time to be able 
to aſtoniſh\ the World with a new Sort of Planetarium never before 
thought of, and that from theſe Experiments might be eſtabliſned a 
certain Theory for accounting for the Motion of the Grand Planetarium 
of the Univerſe.. 

In trying theſe Raten futon his Death, 1 ew found "at the 
ſmall light Body will make Revolutions round a Body of various Shapes 
and Subſtances, as well as round the Iron Globe, if ſet on the Cake of 
Roſin; thus I tried with a Globe of black Marble, a Silver Sand- diſn, 
a ſmall Chip- box, and a large Cork. I obſerved that the Cake, if 
nothing ſtood upon it, would in any Part ſtrongly attract the light 
Body, as held ſuſpended by the Thread; but when the Globe, or —— 
Body, was ſet upon it, the Edges of the Cake attracted the ſtrongeſt, 

and ſo gradually the Attraction ſeemed as it approached the Centre to 
grow leſs, till at a certain Diſtance it was changed into a Repulſion, 
which proceeded from the Globe, or other Body placed upon the Cake, 
which very ſtrongly repels the light Body, unleſs it be held very near it, 
and then it attracts it ſtrongly. While be light Body is ſuſpended, as 
in the forgoing Experiments, if you approach He ns of the other 
Hand near it, it will ty: from the Finger, or be elend th it h great . 
Vigour. tf ano be lg) tg pony wor tre Þ gp 

- 6. The itowing Experiments I made-in.the ADE of the Year Some Eligri. 
17 ob and repeated them to Mr Gray the follow ing Summer, when, he ca! Experi- 
came into the Country. I had then Thoughts of communicating them 4 4% 


| to you through his Hands, to whom they owe their Bring, and drew hae 1 
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up with. a. Letter to him preſmecd: But, mwillingito beam Author, I de- 
ferred che Communicat ion ftonꝭ time 10 time: Ul ade ſerond Summer came; 
when 1 Was informed, that Mr Dua had taten Notice of the Game 
Solution of the repulſive Fr. Hl Thoughts of publiſningithem were 
then laid aſide, but meeting ern Time ſince with a ſuller Account: of 
them in the Memoirs of the Academy pf Sciences for the Year 1735.3 
by which it appeared! Mr:Dufoy's: Experiments were not the ſame with 
my own, and haviag ſince reeeiyed: the Commands af our Pre- 
ſident to communicate them. I take the Liberty! at laſt of ſanding them, 
as I. intended they ſhauld have paſſed through Mr Gray's — if Met 


5 Dufay. had not appeared en 10 lags IGG: in 5 1 and 


FAOP, I, 


ExyPes. I. 


a few Corollaries.. : 1771 Au peit : 
 Obteſdon- Place, ; ein $71G $ 255 [P7358 552, — + 110 24 3 1 8 1445 | 
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Badies made Eledtrical by t e with an ee Boch owe ried 
by Friction, are in a Hale he 91 0 Fon ne; rue to. Nm aten 
Badies. NR 2 51 l 


T hung a fine ahi Ws — Loop 55 i» — Me Si 


Line, about four Feet long, tied at each End, and at about a Foot 


Ex pER. II. 


diſtanee from it, placed a Glaſs, Tube two Feet and a half long nearly, 
and one Inch and quarter Diameter, fixed in the Centre of a circular 
Piece of Wood ſupported upon three braſs Skrews, ſo that the Tube and 

pendulous Thread were parallel to each other. The Tube being rub- 
bed, the Thread was attracted and repelled 7 or 8 times (in very good 
Weather; J have obſeryed it to move to and ſrom the Tube 12 times, 


at above one Foot diſtance). I then tied a Piece of new ſmooth Pack- 


thread to the Top of the Tube, and to the Loop of the Thread hang- 
ing down as before, and again excited the Tube: The Thread, without 
coming once towards the Tube, went into and continued in à State of 
Repulſion; but if I only touched the communicating Packthread with 
my Finger, the white Thread immediately haſtened t the Tube: And 
upon hanging another long Piece of Packthread, which: reaabed the 
Ground, to the communicating Packthread, and again rabbing the 


Tube, the pendulous white Thread was ſo far from going into a State of 


Repulſion, —— it became attracted to the Tube, and continued ſo, 
without ſhewing the leaſt Tendency to a Bate) 5 Repullion, as long 0 
the Virtue of _ Tube laſted i lic v 10 n 1 nol ts 
I tied a Piece of ſmall Cane about * 0. dog long and & of an. lach 
Diameter at one End, and a little more at the other, at right Angles to 
the Top of my Tube, fixed in the ſame Pedeſtal as before, and making 
unequal es with it; and at the End of the larger Arm, a Piece of 


Stick tran ſverſly, about 6 Inches long, ſo as it might ſlide backwards and 
forwards to and from the Tube: This moveable ſhort Stick at one End 


x pate a very fine white — at * avay ine blue Sil ug 


which 


>. 


fame time under the fame Circumſtances, the former being 
while the latter is repelled, it follows, that a mere Vibration of the 


ELECTRICAL EXPERIMENTS. 


which means we had now a Silk and a Thread at the fame time hanging 
parallel to the Tube. The Thread, after the Tube was rubbed, firſt 
-wasattracted, hut then immediately repelled, and continued a conſiderable 
Time in a State of Repulſion ; but upon tying to the End of the ſhorter 
Arm of Cane, a Piece. of long Packthread, which reached down upon 
the Table, and rubbing the Tube again, the Thread continued in a State 


of Attraction, without being once repelled during the Whole Virtue of 


the Tube, as in the preceding Experiment: Yet the Silk, whether the 
long Packthread was added or not, to the ſhorter Arm of the Cane, 
continued conſtantly attracted towards the Tube; but upon putting a 
ſhort Silk only fix Inches long, in the ſame Circumſtances, it would, 

after ſome Time rubbing the Tube, turn into a State of Repulſion, the 
upper Part firſt bending from the Tube, and the lower Part towards it, 
the upper Bending ſtill increafing till the whole was repelled; and, which 
is remarkable, the upper Part or bending, upon the Approach of the 
Finger, or any Body not impregnated with electrical Euvia, flying to- 
wards it, and the under Part or Bending rather feeming to fly from it, 


7 


till the whole was ſaturated, and in a State of Repulſion with regard to | 


the Tube, and: then any Part of it would come to the Finger, or any 
other Body, not made Electrical. It is proper to add here one more 


Difference remarkable between the Thread and Silk : The Thread in a 


State of Repulſion touched with the Finger, would immediately fly to- 


wards the Tube; but the Silk in the ſame State, after touching ſeveral 
times, ſtill continued in a State of Repulſion, and would not be attracted 
till ſqueezed from Top to Bottom between the Finger and Thumb, 


once, and ſometimes two or three times. And farther, the Thread would 


immediately turn again into a State of Repulſion, whereas the Silk, 


after the Violence committed by the Thumb and Finger, being attracted 
to the Tube, would not without a' Saen deal of rubbing the Tube, be 


repelled again. 


N. B. The Silk was vocal, and about 4 Parr of che Thickneſs 


made uſe of. a 
From the differvne State of the pendulous Silk ati Phieads at the 


attracted 


Parts of the Tube is not ſufficient to account for the Electrical Pheno- 
mena ; which appears farther from the two contrary States continu- 
ing ome time, and from the ſame Piece of Silk being at once Fart in a 
State of Repulſion, Part. in a State of Attradtion,. 

That ſome Bodies immediately receive and immediately pace with thi 
Electrick Efinvia, but chat others are forne time before they receive it, 
or receive enough of it; and when ey have Anne of i i, part 
with it more unwillingly. 

That any light Body, as a Feather, er touching 
ing che Tube muſt fly from it: Upon Contact or a near Approach,” it 


0 itſelf with tho Electrick Ann and by this means becmes 
i . | : It lt 


Corollary 15 


Corollary II. 


urmdrty apptodch- Corollary III. 
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itſelf electrical (as is plain from it's: coming 
to come to it); and conſequently, from the foregoing Experiments, is 


in a State of Repulſion with regar 
any other Body, it loſes ws: e ey ONE . Wann wo * 


attracted as at firſt. | * „H 


BE EOT RTE EXPERIMENTS. | 
to alli other Bodies. tos large 


d to the Tube. As ſoon as it touches 


A 


PR 0 P. II. Tt % or more Bodies made elefiri cal by communitetivg: with an | clerical 


Exyts, I. 


4 


Body, excited by Friftion, are in a Slate of Repuſſian with regard to 
one another; or Bodies n mr * 8 ammun nicalion, „ ee mw 


another. N | $ $3 Þt 1 


I funden 2 Pass af white Thread, ach about: one Foot — by 


Loops, upon an horizontal blue Silk Line 4 Feet long, about ; an Inch 


aſunder from each other; and upon holding the excited Tube over them 
at a little Diſtance, the two Threads immediately receded from each 
other conſiderably at the Bottom, I then removed one of the Threads, 
and held the Tube over the other, in the ſame manner as before. The 
ſingle Thread was not obſerved to move to either Side; conſequently 
the moving of the Threads ſide-ways was occaſianed, neither by the 
Attraction of the croſs Line, nor that of the Tube, nor by the Frame 
of Wood, to which the croſs Line was tied at each End, but only by mtr 
Action upon each other. : 

E then added a third String, at the Gait Diſtance Frome the ſecond; 
that the ſecond was from the firſt; and upon holding the excited Tube 
over the middle one, at the ſame Diſtance from the croſs, Sik I did be- 
fore, if the Strings continued in the ſame Plane, the middle one ſtood 
ſtill, and the String on each Side of it receded conſiderably. at the bot- 
tom Part, which in this Caſe muſt neceſſarily happen upon a Suppo- 
ſition, that they repel one another equally ; ſor the 2 contrary Forces of 
the outer Threads deſtroy each other, and conſequently the middle one 
muſt remain quiet; but there was nothing to hinder the middle one from 
repelling the 2 outer on each Hand ſideways. If, as it often happened, 
the 3 pendulous Threads did not remain in the ſame Plane, they then 
all de from one another equally, and formed nearly a triangular 
Priſm ; the 3 Threads being the 3 Edges, or rather a triangular F'yramid 
with the Top cut off, | 

Upon ſuſpending four Threads at the ſame Diſtance as before-from 
one another, if they continued in the ſame Plane, they all parted, but 
the 2 outermoſt more from their A comets than the 2 in the middle 
from each other.. L 
If they moved out of the Plane they were firſt i in, they formed: two 
Priſms, each extreme with the two in the middle forming one, or rather a 
Parallellopepid, leſs at Top than at Bottom. 

When five Strings were ſuſpended, either the middlemoſt d 1 
ſtationary when the Plane was not altered, or if it Watt 85 e 3 


Friſms. 


1 — | 
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ak half an Inch aſunder from one another horizontally, and tied at 
each End; and upon each of theſe, at different times, hung 2, 3. 4, 
and g Threads, at the ſame Diſtantes as before, when every thing ſuc- 
ceeded, as it ought to have done, upon a Suppoſition of their — 
repelling one another. 

To each of the Ends of 2 Threads, wipendol as at firſt, a Feather 
being tied, the two Feathers manifeſtly receded from each other: And 
when 3 Threads had each a Feather at doin Extremities, the middlemoſt 
became ſtationary, and the 2 outer went off on each hand. 


Exper. 3 


I ſuſpended afterwards 2, 3, 4, and 5 blue ſilk Strings by Loops, upon Exper. + 


one croſs blue Silk, and found the ſeveral Experiments ſucceed in the 
ſame manner as in Threads; except that they gemained a longer Time 
before they app-ared in a State of Repulſion, receded® trom one. another 
more flowly, and continued much GE | in the repulſive State, after the 
Tube was removed. 

This done. 1 N ride e 15 mixing Silks of different 
Colours, and Silks and Threads of different Colours, and ſuſpended them 
by Turns upon Silks of different Colours, whence aroſe ſeveral different 
Phenomena, which TI ſhall not take Notice of here; but I muſt not omit 
mentioning, that upon ſuſpending two black Silks at the before-mentioned 
Diſtances from each other, upon a' ſcarlet croſs Silk, they did not only 
open and recede from each other at the Bottom conſiderably, but when 


* 


Exper. 5. 


the Tube was held under, ran or jumped away from each other, to the 


very Ends of the croſs red Silk that ſupported them, taking 2, 3, or more 
Jumps from each other. I obſerved the ſame of two white Silks 
ſuſpended upon red Silk, but think they did not move away ſo Bellay as 
Ns Black. 

[ cried whether Threads hanging parallel, as W from a croſs e 
ſilk Line, and joined with one or more tranſverſe Threads, ſo that the 
perpendicular Threads remained nearly parallel, would mutually repel 
when the Tube was held over them; they ſeemed to repel each other 
full as ſtrongly as before. When they were joined by only one croſs 
Thread towards the Top, the lower Parts ſeparated conſiderably ; when 
joined by 2 croſs Threads, one towards the Top, and one towards the 
Bottom, they ſeparated both in the middle Parts between the 2 croſs 
Threads, and at their lower Ends under the ſecond or toweſt croſs Thread. 
When ſeveral were tied together at the Top and Bottom, and about a 
Foot long, not by tranſverſe Threads, but in a Knot at each End, they 
all bellied out from one another, deſcribing a Figure generated by an 
Ellipſis, revolved about it's greater Axis; approaching nearer to a Sphere, 
the ſtronger the repulſive Force was. And, though it was on a neceſſary 


Exper. 6. 


Conſequence, I could not without ſome Pleaſure obſerve the Knot at 


the Bottom, as the Strings ſwelled out, ſenſibly riſing up. I could 


ſcarce forbear Jang my Bundle of Silks, a Bundle of muſcular 


Fibres. * 
V DL VIII. Part | ii. 1 h b 5 ] ſaſpended 


499 
I afterwards placed two croſs blue Silks; of the ſame Lengthas tefare, Exper. 2. 1 
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Exper. 8. 


BLECTRICAL, EXPERIMENTS. 


I ſuſpended two Braſs and afterwards two Iron Wires upon a croſs blue 
Silk, in the ſame manner as the Threads and Silks before- mentioned, 
and found the Experiments fucceed as in Threads of the ſame Number, 
except that they did not recede fo far from one another, which muſt 
neceſſarily follow from their greater Weight. 


NV B. Theſe Eapeiſttene were made ſometimes with the Tube held 
over, ſometimes held under the croſs Line; but they generally ſucceeded 
beſt when the Tube was held under the Extremities of the pendulous 
Wires, which in this Caſe ſeparated. urn. farther, and b their 
repulſive Force much longer. \ | 


1 muſt not omit here, that ! hung up . Fragments of Barometer 
Tubes, each about a Foot long, by blue filk Lines going through each, 
ſo that they hung parallel, horizontal, at equal Heights, and about 4 of 


an Inch aſunder; upon holding the excited Tube above and under them, 


Corollary I. 


Corollary II. 


they manifeſtly receded from each other. 


I ſuſpended the ſame Fragments of Tubes by blue ſilk Lines of equal 
Length, from a croſs blue Silk in a perpendicular Poſture, each having 


a little red Sealing-wax at the upper End, to hinder the Strings from 


flipping off: The excited Tube being brought near them, they receded 

manifeſtly, eſpecially at the lower Ends; the Diſtance from one another, 

when at Reſt, being about 3 of an Inch. 5 

From the repulſive State of the Pendulous Threads tied tranſverlly 

with two or more Threads, and bending out from each other, where at 

Liberty, it follows that all the Threads of a Table-cloth, or other large 
Piece of Linen, when made Electrical, (as has been often done all over) 
have a Deſire to fly from each other; and conſequently, was the repul- 
ſive Force ſtrong enough, the whole would be diſſolved, or torn in 


Pieces. A ſhort Thread of black Silk, by repeated Applications of the 


Tube, I have ſeparated into it's ſmalleſt Fibres : Whence is ſuggeſted 
more plainly, than from any other known Experiment, a Reaſon for the 
Diſſolution of Bodies in their reſpective Menſtruums, viz. That the 
Particles of the Solvend having imbibed the Particles of the Menſtruum, 
jo as to be faturated with them, the ſaturated Particles become repulſive 
of each other, ſeparate, and fly to Pieces, 

And. hence, perhaps, ariſes a Reaſon, why Particles of Bodies ſpe- 
cifically heavier than the Menſtruums in which they are diffolved, are, 
after the Diſſolution and Diſperſion, ſuſpended all over the Menſtruum, 
diz. That they repel each other. Attraction is inſufficient z for Parts. 
attracted equally in all Directions, are, in Effect, not attracted at all, 
and the Imperfect ion of the Fluid will not do; for if this occaſioned the 
Suſpenſion, ſtriking or joggling the Veſſel would make them ſubſide. 

Hence we plainly ſee how Heat may divide the Particles of Water 
with greater or leſs Force, in Proportion to the Degree of Saturation, 
and throw them into the Air; where they may continue to aſcend, if at 


* | : 1.7 


nnvornrete Exp ErmEINTS, 


the ſame time they are divided, they are expanded. into little. Shells or 
Bubbles, of a Diameter large enough to be ſpecificaliy lighter than the 
lower Air, as the Great Halley has ſagaciouſly conjectured. Or if the 
upper Parts of the Air, as being leſs ſaturated than the lower Parts, may 
be able to draw them upwards, till the Exceſs of Weight, which is con- 
ſtantly increaſing, is equal to the Exceſs of Attraction. 
Bodies made EIRPrrical by rubbing, do themſelves repel one another, or the Prorost- 
electrical excited Bodies themſelves repel one another. . 
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The two Fragments of Tubes before- mentioned *, being ſuſpended Exper. 1. 
horizontally, and in a Poſture parallel to each other, I held in one Hand, | 
and with the other rubbed ſome time; then gently letting them go ſo 
as to be at Reſt, I could plainly perceive them recede from each other 


towards that End which had not been taken hold of. 
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But as upon repeated Trials I found it difficult to make this Experi- 
ment ſucceed unexceptionably, the Tubes generally having ſome reci. 
procating Motion cz their own, after quitting the Hand I made uſe of 
the following Method. FFF 8 e NE 
I ſuſpended a ſingle little Tube about a Foot long, by a long blue 
ſilk Line, perpendicularly, and upon a Table placed my great Tube 
fixed in a Stand as before, excited each alternately, two or three times; 
then gently moved the Tube with the Stand it was fixed in, near the 
ſuſpended little one: The little Tube manifeſtly receded fo much, that a 
croſs blue ſilk Line ſtretched horizontally at about an Inch Diſtance on 
the oppoſite Side, would ſometimes, upon the firſt Approach of the 
oe 2006 , Gd ook ting nn 
Three ſcarlet Silks, pendulous each by Loops from a croſs ſilk Line, gaper. 2. 
and cloſe together, being rubbed downwards two or three times, between 
the Finger and Thumb, ſhewed a conſiderable repulſive Force with Re- 
gard to each other, forming, themſelves immediately into a triangular 
Pyramid and continuing in this State of Separation ſome. time, and which 
ſhews their Attraction at the ſame time, with Regard to other Bodies not 
excited, coming to them when brought near them. 
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l obferved the ſame repulſve Force in 3 yellow and 3 green Silks, under 

the ſame Circumſtances, and excited in the ſame manner, but not in ſo 
reat a Degree as in Scarlet. In Blue the repulſive Force was ſcarce 

diſcernible after e tines hett oh 
The Rev. Dr Stephen Hales , obſerves, © That if a Piece of Scheu. 

% one of the Broncbiæ, or Gills, of the Muſcle Shell-Fifſh, be cut 

© off, and put into a mall concave Glaſs, with 3 or 4 Drops of 

it's Liquor, and be then placed under a double Microſcope, 

the Blood may be ſeen greatly agitated in the fine Veſſels; and at the 

cut Edge of the Piece of Gill, may, with great Pleaſure, be ſeen many 
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ELECTRIGAL EXPERIMENTS, 


_ 4+ Blood-Globules, repelled. from the cut Orifices of the Blood-Veſlels, 


« and attracted by other adjoining Veſſels ; alſo other Globules rolling 
« round their Centre, and. repelling each other; whence (as he ſays) it 


is plain, that Bodies, by briſk rubbing and twirling about, may ac- 


% quire, in a watery Fluid, both a ad repulſive Virtue or 
« Electricity.“ 

From our laſt Experiments we are led to think, that the Globules of 
the Blood, if by Friction they acquire an e e attractive Virtue, 
muſt of neceſſity repel one another; and that Electricity is not ſo pro- 
perly called an attractive and repulſive Virtue, as a Virtue attractive of 
thoſe Bodies that are not attractive themſclves, and repulſive of thoſe that 


are; and that this re pulſive Force of the electrical Blood- Globules, ex- 


cited by Friction, as they flow in their Channels (and particularly in the 
ſmall ones, and perhaps more ſo in thoſe of the Lungs, where the re- 
frigerating Power of the Air may aſſiſt, as Dr Hales has obſer ved); this 
repulſive Force of the Blood Globules, I ſay, may be the great Cauſe 
that hinders the Blood from coagulating as it circulates 3 may be the great 
Cauſe of the conſtant Perſpiration in an healthy State, and of the Increaſe 
of it, ceteris paribus, in Proportion as the Velocity and F FICUOn of the 
Blood increaſes, 


If theſe things are ſo, the Neceſſity of Exerciſe appears more plainly 


than ever, in order to keep the Body in an healthy State, as we may 
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P. 112. 
Exper. 1. 


Exper. 2. 


Exper. 3. 


and Oil. 


obſerve here the very Steps chat Nature makes uſe of to free herſelf from 
her Suppreſſions. 

A large Octavo Book was 5 placed horizontally upon Silk 1 and 
the upper Surface ſtrewed with ſeveral Pieces of leaf Braſs, all or the 
greateſt Part of which flew upwards, from one another, and off the 
85K. upon holding an excited Tube at a little Diſtance underneath the 
Boo 

Two Lines were extended horizontally the whole Length of the 
Library being between 30 and 40 Feet, diſtant from one another about 
2 Feet at one End, and meeting together in a Knot at their other Ends, 
the whole Lines being Packthread, except 5 Feet of ſilk Line tied at 
each of the ſcparated Extremities, as well as at the Knot where the other 
Ends united, in order to ſtop the Current of the Eflavia., Upon the 
united Extremities was placed horizontally a Piece of Card about 2 Inches 
ſquare, on which were ſtrewed Pieces of leaf Braſs : The excited Tube 
being held at a little Diſtance under the ſeparated Extremities of the 
Packthread, the leaf Braſs on the Card at the other End flew upwards, 
and off the Card. 

Five Glaſs Receivers lag one within another upon an electrical 
Cement of Bees- wax and Venice Turpentine, were all exhauſted: In the 
innermoſt a fine white Thread about 5 Inches long, was ſuſpended from 
the Crown of it, by the Aſſiſtance of a little Cement made of Bees- wax 
Upon moving the excited Tube up and down near the Side of, 
and horizontally to and from, the outward Receiver, the n | 

ead 


ELECTRICAL EXPERIMENTS. 4 
T hread manifeſtly made many Vibrations corepouding | to the Motions | 
of the Tube, 

An electrical circular Cake of Bees-wax and Röhn ten Inches in Exper. 4. "Up 
Diameter, was placed horizontally upon a tall Glaſs Receiver near 3 Feet Fl 
high, ſuch as is made uſe of for the dropping the Feather and Guinea, 
This Cake being, the preceding Evening about Eight o*'Clock, warmed 
with an hot Iron held over it, and-then Aruck perpendicularly all over 
it's Surface with the Hands in parallel Directions, and ſo left covered 
with a thin Paſteboard, was about 12 next Day at Noon gently uncovered, I 
and an Ivory Ball about 1 + Inch Diameter placed in the Centre, a fine Fi 
white Thread about 10 Inches long, with a ſmall Piece of Cork, the 
Size of a Pin's Head, at the End of it, being held between the Finger 
and Thumb, was gently let down upon the Vertex of the Ball ; it firſt 
flew off at ſome Diſtance, and then made ſeveral pretty regular Revolu- 
tions from Weſt to Eaſt about it, in-the Form' of a Circle. 

The Ball was removed, and the Cake again warmed and excited as Exper. 5. 
before; after which the Ball was replaced at a little Diſtance from the 
Centre, nearer to Mr Y/heler ; the Conſequence of which was, that the 
pendulous little Body moved with a direct Motion as before, but in an 
Orbit that reſembled an Ellipſe, having the Ball in one of it's Foci. | 

Two Bullets fixed on little Stands of Cork about 4 of an Inch high, Exper. 6. 
were placed upon the Cake, each about an Inch diſtant from the Centre Fo. 4 
of it, and in a Line with the Centre and Mr Mpbeler; the pendulous Body ; "IH 
deſcribed an Orhit reſembling an Ellipſe, having the two Bullets for it's _ 1 
Foci, and the Motion was direct from Weſt to Eaſt. 85 1 

Inſtead of the Cork, another pendulous Body of a cylindrical Form Exper. 7. 
was made uſe of, tied to a fine white Thread about 20 Inches long; the 
Cylinder conſiſted of two citcular Baſes of Paper 1 an Inch Diameter, | 
but all cut away except a Ring and a ſmall Bar croſs the Middle, through 1 
which Baſis 6 equal fine Threads paſſed at equal Diſtances from one 1 
another, knotted at the lower Baſe ſeparately, and joined together in one 
Knot at about 3 an Inch Diſtance from the upper Baſe, from which Knot 
proceeded the long Thread. This Body moved from Weſt to Eaſt about 4 
the central Ball, and at the ſame time diſcovered a Motion about it's own 1 
Axis in the ſame Direction; but after two or three Turns generally ſtopt, 
and turned the contrary Way, which ſeemed to ariſe from the untwiſting of 
the Thread. GX 

A Thread about a Foot long, was ſuſpended from a horizontal Line Exper. 8. 
of Packthread, parallekto it an excited Tube placed erect in a Stand, the 
Thread approached the Tube, and continued in a State of Attraction: 

A Thread of the ſame Length, ſufpended from a Silk Line, vibrated 
backward and forwards 2 or 3 times, being | firſt attracted, and then re- 
pelled, and continuing ſome time repelled; but upon joining the Top 
of the. Tube, by a Packthread going round ir, to the Loop of the 
Thread, the Thread continued S in a State of FRO ſhew- 
ing no Tendency to Attraction. CORTE 
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Exper, 9.— 


Exper. 10. 


LY 
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Ferie ATL. E NTPERIAMZ NTS. 


© Two black Silks; about the Time Length with the Thread in the 
preceding Experiment, were ſuſpended by Loops from an horizontal red 
Ef: Line, it the Diſtance, of about # an fach from each other; upon 
holding the cteited Tube under them, the Silks ſwelled out from one 
55 and then jumped away on each Hand to the Diſtance of 2 
PFW ee eee ee eee ee 

A cireular Board of nearly the ſame Diameter with the electric Cake, 
Was ſuſpended horizontally by 6 Silk I. nes, tied to one Silk Line which 
was brought over a Pulley at the Top of a Frame of Wood, ſo as to be 
moved up and down. From the: Board hung 6 fine white Threads 
about 18 Inches long, Bxed by a little Cement at equal Diſtances from 
each other. The Board being let down till the Ends of the Threads were 
about an Inch diſtant from the electric Cake, which was directly under, 


and had the Ivory Ball on it's Centre; the Threads all approached to- 


« : 


wards the Centre of the Cake, both when the Ball was in che Centre, 
and when taken away, keeping an equal Diſtance from the Centre, and. 
from one another, as long as a Packthread joined the Circle of Board and 
the Frame to keep it ſteady 3 and upon removing the Ball out of the 
Centre towards the Circumference, the Figure lengthened, the Threads 
next the Ball advancing nearer the Circumference; when the Ball was 
placed at about an Inch Diſtance from the Circumference, the Thread 
that was before neareſt the Circumference, whipped between the Ba}! 
and the Centre, fo as to be almoſt in the ſame Plane with it's two meigh- 
bouring Threads, the Figure formed by the Extremities reſembling an 
Ellipſe with one End cut off; But when inſtead of the Packthread that 
Joined the Board to the Frame, a blue Silk Line was tied in the fame 
manner in all reſpects, the Threads, inſtead of coming towards the 
Centre, all flew away at a great Diſtance from the Cake, and from one 
another. 4 5 5 | 


It ought to be obſerved in the Experiments of the circular Motion of 
the pendulous Body, that Mr Mpbeler's Hand ſeemed as ſteady as poſſible, 
except in the firſt Experiment, when a litttle Trembling appeared; 
Mr George Graham taking a very good Method to obſerve it, by keeping 


his Eye fixed upon a Point at a conſiderable Diſtance, in the ſame Line 
with the Endo Mr Wheler's F inger, and his own Eye. 


* 
* 
a 
x 


* * 


Yet when Mr J/þeler had finiſhed the Experiments to the Satisfaction 
of all preſent, Mr Hawskbee, Mr George Graham, and Dr Mortimer, 
held the Thread with the pendulous Body over the Cake with the Ball on 
it's Centre, after the Cake had been excited by Mr V beler; but they 
had no regular Revolutions at all, though ſeveral very manifeſt Motions 
were made with the Hand, to try if a projectile Motion might by that 
means be given to the pendulous Body. Mr M beler had tried the ſame 
"Sing with his. atone] from whence, it is reaſonable to conclude, that 


Bienne $0104 Mee | | „ 
it Js neceſlary, that the ſame Perſon who excited the Cake ſhould likewiſe 


N " 


hotd che Thread; as if there were Tome Analogy between the Effluvia 
excited by the clapping of the Hand on the Cake, and the Efuvia which 
S | 15 f 5 


BEREFRIOND BXPERIMBNTA 4156 
may. be communicated along from the Hand which holds the Thread to 
the Piece of Cork at the Ead of! it. And this ſeems to be the Reaſon of 
what the late Mr Gray told me, viz. That there was ſomething in the 
human Hand eſſential to the Experiment, which he had not yet found 
in any other Supporter of the Thread. 
8. Some odd Circumſtances led me to make Mr Gray s circular Ex- Some Remarks 


periment in the following Manner. While I excited a Cake of Roſin Gray's Ele. 


and Bees-wax 0 Inches Diameter, by clapping. with my Hand, I let 54a Cireutar 


my Ivory Ball continue in a Baſin of Water; then ſhaking off th the Experiment, 
Drops, placed it in the Centre, and with my right Hand held a fine 5 Granvile 


Wheler, E/: 


Thi, about 8 or 9 Inches long, having one End rolled up into a Bhid. 5. 118. 
little Ball, and the other, for about an Inch, reduced to it's greateſt at Feb. 20 
F ineneſs, to only one F ibre, myſelf — Hand being ſupported on the 1735-3. 
Back of a Chair. The Succeſs 3 had a great many Revolutions, 
to the Number of 50, from Weſt to Eaſt; but at firſt not fo regular as 
towards the laſt, at firſt deſcribing only about 3 of the Circumference at 
a Time, and after ſtanding ſtill a little, deſcribing another third Part. 
1 might probably have had a great many more. Revolutions, but being 
tired, I was forced to reſt myfelf, which I did for 100, then took up the 
Thread again, The Thread ſtood repelled at ſome Diſtance, without 
making any Revolutions, and at laſt only made half an one the contrary 
way to what it did before; but upon wetting it, by drawing it 2 or 3 
times over the Surface of the Water, it made again 20 more Revolutions 
from Weſt to Eaſt, only at a ſmaller Diſtance from the Ball, (for the 
Water muſt make it heavier) but full as regular as before, and rather 
quicker : The Virtue of the Cake muſt now haye Jaſted about three 
quarters of an Hour, Aſter refting about 6/, 1 tried again with the 
String freſh wetted, the Ball and Cake continuing as before; and had, 
to my great Surpize, 100 Revolutions in the Space of about 12, the 
Revolutions being ſtil] quicker, and more regular, and nearer the Ball; 
and at the ſixth Revolution of this laſt Hundred, the Thread was attract 

ed to the Surface of the Ball, and, being wet, did not diſengage 1 5 5 
till pulled away; yet aſter this, deſcribed che remaining Ninety-four: 
Revolutions of the Hundred, and ſeemed inclined to defcribe a great: 
many more, but that I was forced to reſt my Arm again, which 1 did: 
for about $/, then tried again, the Thread being freſh wetted, and had: 
70 Rewohptige at nearly the ſame Diſtance from the Ball in leſs than 9 
all very regular, and without any Attraction of the Thread to de BA | 
Ireſted again 16/, wet the Thread again, and held it as uſual; it Was; 

repelled at about j Inch Diſtance from the Ball, but ſeemeg to have 92 
Tendency to a circular Motion; yet after continuing ſtatiopary about 1 Ls 
perceived a Motion about it's Axis, about which it took yore Turnsz. 
but ſtill had little or no progreſſiye Motion, 2 Ah about. 11 longer, hben, 
it began to move forward,” and continued doing (o from Weſt tg. E ſt, 
ſor about 33 Revolutions, very regular, but. wer than ig the > alt. 


Caſes, the String having been hell about 10”, d the Revolutions. 
Herformedi 


on the late My 
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EL BOTRECAL: EXPERIMENT 5. 
performed in about 7 or g of them. I obſerved each df theſe 2 laſt times, 


4 


it Was rather lopger before the progreſſwe Motion began 1 

and in all the- Trials of chis Experiment; T frequently perceived a 
Motion about the Axis, Which was generally from Weſt to Eaſt, though 
ow-and-then the contrary; Way. The Virtuebof the Cake muſt now 


have laſted near 26; about 4 of an Hour alter Ittried again, and bad 
60 Revolutions from Weſt to Eaſt, in about 100, the Diſtance from tlie 


Ball being {till leſs than before, hardly æ of an Inch, ſcarce any Revolu- 


tion about the Axis appeared, and at the Beginning the Thread was twice 
attracted to the Ball. About an Hour and half after, the Virtue of the 


Ball was not quite gone, the wet Thread being repelled, and making 3 
or 4 Revolutions from Weſt to Eaſt, as well as moving a little about 
it's Axis the ſame Way. But as it was reaſonable to ſuppoſe the Ball 
itſelf in the Centre of the Cake was now dry, with a Feather dipped in 
Water I wet it's Surface; yet found no Inereaſe of Virtue, rather a 
Diminution of it, the pendulous Body keming ſcarce at all repelled; but 


it is to be obſerved, that rhe Ball, as it was wetting, twice tumbled over, 


and rolled upon the Surface of the Cue Y which means we Virtue 
of the Cake might be much diminiſhed. = 


It, is not improper too to take Notice $i that nag ks Revolt 


tions of the wet String, I have frequently obſerved a kind of Oſcillatory 


Motion, as if there was an alternate Intention and Remiſſion of the re- 
pulſive Force, As alſo that I have often taken Notice of little Plucks, 
and convulſive Motions, in the pendulous Body, and ſometimes thought 
I have felt ſomething like it in my Arm that held i It, though ar no other 


time have I ever been ſenſible of any ſuch thing. 


I have ſeveral times ſince repeated this Experiment with the Thread 


and Ball both wet, and found it ſucceed much better than when they 


were both dry; and once I find by my Notes, I had two hundred and 
twenty Revolutions before reſted my Arm. I have tried too with the 
Ball dry, and the String only made wet; but the Virtue did not e 


ſo long, as when both were wet. 0 


I now flattered myſelf with Hopes of Soca if the Thread: was 
ſuſpended from an undoubted fixed Point, which therefore I proceeded 
again to try with the greateſt Care and Caution, but 1 in vain ; the Re- 
volutions were uncertain, _ 

This Difference naturally ed me to reflect upon the Cauſe of it, The 
Tremor of the Hand would not account for it; for this being both: ways 
back ward as well as forward, muſt as often hinder as promote a continual 
Motion one-way : And though i in two oppoſite Parts of a Circle, the 
Motion is really in contrary Directions, and therefore the contrary Im- 

Iſes of a Tremor may promote a Revolution applied at oppoſite Places 
of the Orbit; yet as theſe Tremors are irregular, and ſucceed much 
quicker than the Revolutions are performed, they ſeem inſufficient to 


account for the — of the [420 non ven 6s with any 
| Degree of — Ire a a 


5 „ „ Stream 
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pendulous Body, kept at a Diſtance from the Ball by it's s repulſwe Force; 


and then Gravity, taking place, might with the firſt Motion compound 
a Curve; but ſtill the Reſiſtance of the Air would ſoon deſtroy the 


original Impulſe, could a few Revolutions be performed ; and beſides, 


one Revolution could not be performed, becauſe the ſame Stream of Air 


that began the Motion, muſt be contrary to it. in it's Return. 

A Finger held on the right Hand near the pendulous Body, when 
fuſe nded from a fixed Point, will make it revolve from Weſt to Eaſt ; 
but . it muſt be applied and removed alternately: The repulſive 


Force therefore which the Arm may acquire, by being held in the Sphere. 


of the EHuvia, is inſufficient z for, as it is in one Place, it muſt impel 
only one way, and conſtantly the ſame way; and therefore, like a 
Stream of Air in the Room, though it might create the Beginning, it 
muſt hinder the Completion of a Revolution. 

Sometimes I have doubted, whether the Pulſe of the Arm might not 


be aſſiſting in giving a projectile Motion, When one Leg is laid over 


the Knee of the other, a Motion and Heaving of the Leg that lies over, 
anſwering to every Stroke of the Pulſe, is very apparent at a Diſtance: 
The Arm therefore in ſome Poſtures, in which it's great Artery meets 


with a proportionable Preſſure or Rene, may have a conſtant Mo- 


tion, though leſs perceivable. 

What ſeemed the moſt probable Solution, was this' : When the Arm 
is extended, the Poſture being uneaſy, there muſt be a Reaction of the 
Muſcles, or a continual pulling of the Arm towards the Body, When 
therefore the right Arm is made uſe of, the pulling will be from Right 


to Left; and conſequently the Motion produced in the Body held by it 


in the ſame Direction, or from Weſt to Eaſt. When the left Arm is 
made uſe of, the Reaction of the Muſcles will be from Left to Right, 

and therefore the Motion of the pendulous Body from Eaſt to Weſt. 
And, agreeably to this, I have obſerved, (as I formerly took Notice, | 
though this Reaſon did not then occur to me) when I uſed my left Hand, 


all other Circumſtances continuing the ſame, the Motion of the Pendu- { 


lous Body was from Left to Right, or from Eaſt to Wet, contra 


y to. 
what was obſerved when held by the right Hand. BT 


Yet ſtill neither of theſe Solutions would account for the Variety of 


: 43 * F 
o * 


Oddneſſes I have met with under various Circumſtances. 

I proceeded therefore to try with Reſts for my Arm of different 
Heights, having an Arm of Wood, about 2 Feet long, fixed to a Reſt 
tor my Teleſcopes, which I could raiſe to any Height I wanted; 'and'l 
found the Experiment ſucceed-only well, when the Reſt was lower than 
the electric Area, and the Arm was ſupported upon it's Elbow, which 
was the Poſture conſtantly made uſe of, when reſted upon a Chair, the 
Chair being lower than the electric 2 my it n leſs | oe = 
Efftavia, as Was then —.— 28 inches 


ec 
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„A. Stream of Air in my Room might impel along the Tangent the 


Ne ANTE OY 143 LOL FRET 


, 


" F 
N 


7 OY YO OTTER 


might nor have ſuch an Influence upon the Arm, and: conſequently the 


* f T hogan now to'think wich myſelf, whether it was not poſſible, th as 
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an Inclination to a Motion one way in the Perſon: that holds the Body, : 


| String and pendulous Body, as to determine them the ſame way by ſome 


could perceive 


Preſſure or Byaſs put upon it, though no Motion ſenſible even to Him- 
ſelf, was produced in the Hand. If ſo, I might, by a contrary Incli- 


nation, produce a Motion the contrary. way. Having therefore a fine 


Day, and my circular Cake being well excited, I tried if I could not 
produce a regular Motion from Eaſt to Weſt, about the Ball in the Centre, 
having my Hand ſupported, as uſual, upon the Back of a Chair. I found 
I could produce a very regular one from Faſt to Weſt for many Revo- 
jutions, and change from one Motion to another, without being ſenſible 
I moved my Hand at all. eee £5 e 

I then wet the Ball and String, as in the Experiment before - mentioned, 
and found I could tire myſelf with a Motion either from Eaſt to Weſt, 


or from Welt to Eaſt, as I pleaſed, without giving any Motion, that I 


to my Hand or Fingers. Hence many odd Experiments 
that pleaſe, may, when repeated, uece d! 185 


* 


Since therefore the Motion of the pendulous Body from a Point un- 
doubtedly fixed, is irregular, as I have found by many different Expe- 
riments, repeated with the greateſt Care and Caution; and ſince I am 
convinced from theſe laſt-. mentioned Trials, the Motion from Weſt to. 


Eaſt, and from Eaſt to Weſt, muſt generally have been determined by 


myſelf; I am inclined to think, that a Deſire of producing a Motion 


from Weſt to Eaſt, was the ſecret Cauſe that determined the pendulous. 


Body to that Direction, by ſome Impreſſion from Mr Gray's Hand, as. 


well as my own, though I am perſuaded at the fame time, he was not 


Some Thouzhts | 
6 and E peri- 


ſenſible of giving any Motion to his Hand himſelf: And J the rather 
think this was the Caſe, from the Inſtance Mr Gray gives, by way of 
Explanation, of a Man reſting his Elbows upon his Knees, this imply- 
ing that he reſted his Arm upon his Elbow, as I did myſelf. _ 
But though upon the whole it does at laſt appear, that this Motion: 


from Weſt to Eaſt in a pendulous Body, applied to another in the Centre 


of an electric Area, is to be aſcribed to the Hand that holds it, and not 
ſolely to the Nature of the electric Efiuvia, or the Figure of the central: 
Body; yet ſtill, perhaps, it may not be improper for Aſtronomers to 
conſider, whether or noa Medium with this Property, that all Bodies. 


immerſed in it, are repulſive of one another, ought not to be joined with. 


Gravity to explain the heavenly Phenomena; eſpecially ſince the Phæno- 
mena of Fire, and qur electric Efluvia, have a great Affinity to each 
other; and fince many of the heavenly Phenomena are to be accounted: 
for, upon this Suppofition, with great Simplicity; and fome-of them, 
that have not yet perhaps been fully accounted for, ſeem neceſſarily to 
follow. 1.13.40 F wh lr b k | . Ben Aben! N 

9. The Phenomena of Electricity are fo odd, that though we have: a 
great many Experiments upon that Subject; we have not yet been e 
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fremd: their Coinpariſon to ſettle ſuch a Theory as to lead us to the Cay ſe ments concern. 
of abat Property of Bodies, or even to judge of all it's Effects, or find 5 66e a. 
out what uſeful Influence Electricity has in Nature: Though certainly, wa La : 
from what we have ſeen of it, we oy en nere muſt be of LL B. E. R. s. 
great Uſe, becauſe it is ſo extenſive, - No 454. 

Though ſome Perſons have been too haſty ! in their ConjeQures, and 3 Joly, 
too apt to run into Hypotheſes not ſufficiently ſupported by Experiments, 73 
yet it would be of great Uſe to ſettle ſome general Propoſitions con- 
cerning Electricity from the Light we have already, and what we may 
further diſcover by future Experiments; provided we have a ſufficierit 
Number of them to ſettle a general Rule. For Example; I now pro- 
poſe ſome general Aſſertions to be conſidered, and to be rejected or al- 
lowed of as a Number of pere ſhall determine 7 but t m_y 
only as Queries till they are ſett 

J have hitherto avoided entertaining the Society. upbn this Subje, or 
| purſuing i it ſo far as I might have done, (conſidering that I can excite as 
ſtrong an Electricity in Glaſs, by rubbing it with my Hand, as any body 
can) becauſe I was unwilling to interfere with the late Mr Stephen Gray, 
who! had wholly turned his Thoughts that Way; but was of a Temper 
to give it entirely over, if he imagined, that any Thing was done in 

ſition to him. But now I intend not only to go on myſelf in 
making electrical Experiments, but ſhall always be ready to make-ſuch 
as ſhall be propoſed: by any Member of the Sic. 4 Te "ow which 
L have already examined, are the following: NETS 

Whether all Bodies in general are not capable af; receiving the Eleo- 
tricity which has been given to a Tube by Friction, though there be a 
great many Bodies, ſuch as Metals and Vegetables, e, in which we 
have not hitherto been able to excite any Electricity Pp Heat, of inen 
or any other Operation on the Bodies themſelves? 250 

Whether when a String is ſtretched out at Length, with a Body han ang Query 2. 
ing at one End of it, to which Body we would communicate the R- 
lectricity af the Tube rubbed at the other End, the Supporters of the 
String ought not to be of ſuch Bodies as are capable of having Electri- 
city excited in them by Friction. Heating, Beating, or F or 
ſome immediate Operation on the Bodies themſelves? * 

Whether theſe Supporters of the String (mentioned in the laſt . ) Query 3, 
which ſtops. the electrical Virtue from 1 any farther, are not of 
ſuch a Kind as are incapable of having the electrical Virtue excited in 
them immediately by any Operation yet known; though they are all 
capable of receiving it from a rubbed 17 ube, even at a great Diſtance, 
by the Communication of a String made of vegetable Subſtan ce: 

Whether the Reaſon, that ſome Supporters tranſmit the Electricity Query 4 
running from the rubbed Tube along the String to Bodies beyond tbem, $3 
be not as follows, viz; That having — ſome of be electrica! 
Stream, they ſoon berome ſaturated wich. it, at . no more 


. it derte reſt paſs * Jed h TIRED 
I 11 2 Whether 
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20 ELECTRICAL” BXPERINENTS | 
| Query 5, Whether the Reaſon, that Supporters made of vegetable Subſtandes, 
heed Metals, and ſuch others, as ſtop the Electricity above-mentioned from 
running any farther along the String. than the Place where it reſts upon 
them; be not this? vi. That they are never ſaturated with the electri- 
cal Stream, but continually receive it, and tranſmit it to the next conti- 
guous Body, provided! that contiguous Body be of the fame Kind with 
themſelves, and alſo contiguous to other Bodies of the ſame: Sort: I. 
mean ſuch as would ſtop the Electricity, if the String was ſupported by 
them. For even theſe Supporters will tranſmit the Electricity, if ter- 
minated at each End by Bodies that tranſmit the e when hey” 
| ſupport the String. ns 
Query 6. Mhether we may not giltinguiſn all Badiewi in general, in robes of 
Electricity; into ſuch as may be excited to Electricity, and ſuch as cannot 
be excited to Electricity? The two Kind of Bodies receiving the Elec- 
tricity from other Bodies into which it has been excited differently; the 
firſt alſo tranſmitting the Electricity, whale the others do not. 
Theſe Queries are ſuch as ariſe from a Konfderation of Experiments 
made by others, and ſuch as I have made myſelf. 77: 3 
As I go on in making other Experiments, other due may ariſe, 
and I ſhall. communicata them. n π⁹⁰]ẽůẽũĩ. ire n et 
lere follow the Experiments I have already made, and. am ready to 
„ repeat as the: Society may deſire, 7 nompints 
Experiments  ] ſtretched a Cat-gut about 5 Feet in Length, a e it to the 
—_ _ Tap of 2 Chairs in an horizontal Situation, and ſuch; another Cat: gut 
, String to 2 other Chairs Parallel to the firſt, and at the Diſtance of 15 
or 20 Feet from the former. Then 1 ſuſpended: one End of a Pack- 
thread to the Middle of the firſt Cat -· gut, and carried it on fo as to lay it 
over the Middle of the other Cat- gut, and leave the other End of the 
Packthread hanging down about a Foot below the Cat-gut, with a Loop 
to hang ſeveral Bodies to it, ſucceſſively to receive the Electricity ex- 
cited wo the Tub, and applied to the other End of the Packthreads 
Alt the Bodies I tried received the Electricity communicated from the 
rubbed Tube along the String, which appeared by holding a Thread: 
faſtened to a Stick, the Thread bers attracted towards the kr 
6 ö 
1 | I. A Gold Medal. 2. A Silver Medal. 13. A Copper Medal. 4. 
I} | A Braſs Ball. 5. A Steel Ball. 6. A Tin Ball. 7. A Leaden Ball. 
8. Sulphur. 9. Sealing-Wax. 10. hee hone, : 11. Bees- Wax. 
| 12. Reſin. 13. Sal Ammoniac, 14. 2 18. Human Bone. 16. 
| Fiſh-Skin. 17. Load- ſtone. 18. Fleſn. 19. Cotton. 20, Warn- 
It | Candle. 21. Tallow- Candle. 22. A Leak. 23. Celeri. 24. Tobacco- 
1 Pipe. 25, A Glaſs Ball. 26. A Ruſh rolled W 
1 Experimants Retaining the firſt ſapporting String of Cat-gut, inſtead of the laſt 
| 7</=ivgw QC nt: gut Supporter, I made the Packthread paſs over the following Sub- 
1 N ſtanees ſucceſſively, all which tranſmitted the Electricity to the "Body: 
1 1 A at the End of * FORT vis, 1. A Silk Lair 
1 2. Hair 
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1 A eee RX Y NIE N a 4 5˙ 
2 Hr Be Ro 328 Parchment.- AA Thong of Slie Sheep-ſkin, ab . 


| the Electricity till it Ns X Had Vari, 5A Liſt of Wocllen 
G. 6. A Liſt o Flanel. adis; or a Kind of Woörſted Tape. 
8. Quills. 9. Whalebone. 10. A Man's Thigh- Bone. 11. A Blad- 
der. 12. A Cat, held between two. 13. A Tallow- Candle. 14. A 
| Wax: Candle (the String was alſo laick 2 the unburned Cotton Wick 
at tlie End of the Candle); 9518 Tallow- Candle and it's Wick. 
Tobacco- Pipe, with a Cat. gut or a'Packthrea through it, or debe 
that is, a Packthread String being faſtened at Lach End of it. 1 
Sword- Belt. 18. A Piece of a white Hat. 19. A Piece of a . 
Hat. 20. A Glas Tube. 21. The ſame tt Water init. 222. With 
Spirit of Wine. 23. eee warp: in it. 24. Sealing Wax. 
25. Crape. 1 15 enen 
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N. B. Vt 05 3 — the Sheep Held 3 Dbase Pipes 
the Quills, the Candles, and the Bone, not Galy tranſmitted the Electi- 
city, but became ſo far electrical, as — attract the Tread: a e wy 
on each Side of the ſupported*Packehvead, ! i 177 Do #54 


1 EAN. wow 1 * Eo Ei Abd Þ 


2 
* 


oh Nao . 2551. becks 40 144 * =P . 3A 


T here are more Expetiments Feta te be made, before this ory 
can be turned into an Aſſertion. IE: 1, 04 ISLA 
"Inſtead * of the laſt 8 orter of Cit: Stet the fa ried) Body, 1 eee 
made uſe of the following Subſtances ſtretched from < chair to Clair; latin % 
and then the Thread hanging on the Stick was not at all attracted by r . 
the ſuſpended Tvoty Ball, which * made uſe of in all the Experiments 
to try the 8 *r ters: 1 5 ATT if 158 * CITE] (he 495 4843 Þ ONS Ya | 
1. A Hempen Rope, e + A ſmall Patkehbead! 3. A drawn Sword. 
4. A Sword in the Scabbaftl. cep Sea bard” without che Sword. 
6. A twiſted Cotton Thread. 5 Tape mäde df Thread. 8. Bars: 
Tubes, and Wires of Copper, 28 1 * and Lead g Cs Paper 
and brown, 10. A _ 7 l {kin, . Cele,” 
Leeks. 13. Fir- wood. 11 „K Ce 6 Piece of blatle T ein. a 
16. The {ie Nultes tap” had before Na ee —_— 
ſuſpended; "77." A Spunge dry; '*#8;"W hits Thread," 78 Ha dy. 2200" |: e i, 4 
3 Marble Slab. 1 Hob A G4 


4 J 


. B. Such Bodies a Gord 8g More” ba uten Sch Charles Grd: 
were lengthened out by Pieces of Faclethreacd at each End. is 
II : 0 
==... ar $ Sopporrers, po” all the others FR in the Expe: Experiments 
riments to Which kränſihirtec che Electrieity; trated the ie to 
Thread of the e Seck near the conducting Pichthtad but not fo far % 4 
as the Chairs to which the ſaid Supporters were faſtened Wm unto 0 
All the Supporters which did not tranſmit the Electricity, when ebe 1 
reached from Chair n 8 tranfimit, wlietw they NT; relating e 4 5 


lengthened out with Cat-gut at INE tieiPrhcy' became ee 3, 
er LS 


DIN 


— 8 — : 
ERS ets nth t ak — 


— 
"LIED 
=== 
£ ES 


— 4 * 8 — Nh ye ans > _— — — — —— — — 
— . i a * — — — — — EPI a — — —— — — — — ——  R<bEe d 
—— 3 te Y TO Te gg: boner be. * . - =... 2s A . . Vb. — Aa Pres Ae. co he 9 ; 
R —ů——ĩ ——— — - — 2 — — — * —— — * A 
— - —— —— —— _ _— ² ——ͤ — =—g gs. . . — > . w * _—_ —= 3 
= 8 2 r — 2 — 22 Is — —_ — . IC _ a 2 = MY IT : — * — - — 


a wot - 
P ˙ — — 


— 
— 


n he R FS 1 = a l * 
. W . 2 E — 
* Per N . 
— — — i — — Do ore — — — i iS IS — — — "py, > * 
— — — 27 * — — 9 3 — — — — _— — — — 22 — . — — 2 — 
peg gun int. Fs oct 
CES Io 


Sap" 
== — — — * —— — = — : = 


* OR To — 


1 * n - 
i 

— 
. . 


. Fo — 
. . — — 
— — — . * 
—  — — WW". ” - 
rr wer nt—= 
"2 
. 
* 


c 7 eng 
Kea ma he Ed be het, e yep 1 1 2 wh 


00 SENT ng fr a ND AI ark 
EleQrigity an e f arther chan the (2: 15 0 ey 
were faſtenedg. 4.1 0 nz pd Flad. 


Erin, {Es 555 Stephen Gray, ba hav, 855 19 5 g F 1 105 


relating to 8 et 9 


Tier) 5. 4e een 7% me 
them, xþough f . But as. it more di fficul t 
| eXcits inay 17 4 An ſome e othefs, 95 e e xperiments in . 
nk ſuccced hetter. in- 1 cold n cas in oſs and warm, 1 
muſt wait for proper Opportunities 19 mak e the Experiments, and then 
1 ſhall communicate them. 


Experiments 1. Cadis (or Woollen Tape) 11 on Thread -Tape, * org Aa 


— — 


concerning miæ- Suppen reneeen the E ricity. 3X5 122. 


ed Subſtances, 12% N WW hen the Thread 4 ape Was uppermoſt, 


pped. 14 Lite 73 Sin DOLLAR þ 
3. When they were iba] gender «the Elder was ee 


but moſt weakly when the Packth g to the Ball was laid © over 


chat Fart pf th viſt which had the. T bread: Tape 
491A 83 03 


rte BY N. Bo The. Aae per Supporters) Which. did engt on hag the, F 


beate, ought to haye done it according to, Query, 2, ane by 
Me Grey's Experiments, ee, is to be gel ie the Paper by 
rubbing: Therefore, Perhaps, th e Papers wan be drier or warmer, 
ſo that I ſhall try them again; Theſ: are the on nly two E perimehts that 
40 ner agree with the ſrœand Nur z. hut] would, ngsomir .meptoning 
them, -becaulg, it. is thg Part of anfimpartial Philoſopher, to mention a8 
well thoſe Things which raue 5 N Wat. abe ith. his de; 
theles and. eee 810 ee eee eee Gor gods; 
| 7 2 40 10 ono: . 
Experiments | 10% ue In the POLE Accoury,/ hich | is. 4 50 Sequel of * 
made before the ixyeriepents, I call GonduZors, thoje Strings, to one: End of which the 
be ert. Wed, The # applied 4" and i deb kent Bodin a, che 
by the ſame. Condudto reſts ent | Yd 


Ibid. p. 193. 


Experiment 1. 4 Packthread Srpporpmrantiniged Electricity but weakly, though 


more b whey WARES) . hy gut;, but, N Packthread did 
Wr 3 1 | 


* C — 


* 1 N N W {4 4. — $47 
. Ret 1 br. 1 bg 42 * 
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„5 28 mo tent eds It. 10059; 
FE | Two 


i E777 164% & EXPARd: 84 M A; ee * * 4423 
) Hou rings, CKthr Exper. 3. 
on ws h e 108 and fs ee from dhe Tube es 
ey 4 and the other more and more, till it was ſtrongefl at the ſuf 

Nabe y: But, borh et ee alter 1 Removal KR 


A Sealing: Wax Supporter maniinitted the Eiektricity,* bu did receive 
little or none hen ſuſpended. If it wag but juſt. rubbed with the Hand, 
it 0 the. Thread when firſh- ſuſpended z, and ſtrongly, if much 
5 but that Virtue was on loſt, if the Fube was applyed to the 

ing String, and then it would receive no more Electricity from 

the Tube, If the Sehr f Wan was: Wet, * it would ſtrongly re- 
ceive the Electricity. e nah BA. ee . 

A Wax Supheerter 178 and Silk. Sting, wet, did not tranſmic the 


Electricity i, a hk 
Dried Oz Sus did not tranſtuft FKiedricty when held i in "Hand; but 
when tied to Cat. "But, tr eee M5. d Wen e ed. ed, it 
Perz. 17 3 6! . 5 
The 3 . a ſmall Cord. e T4. e | 
The ſame with a Rod of Iron, bad Tube of Braſs. | 
A Yr: 5 ube, made Conductor, receipey, the, Kledricity, but a lit 
Way. F 10 & Frey * ; | 
Dry Sheep: Skin RUE EV! the Elechiciy, but not when, we, chough 
it receiyed-it then when ſuſpended; - 1, ...- 21 177 


2 


A middle Supporter of Packthread was, Again "fopported on one Side E 


by a Glaſs Fube, and on the other by Scaling: War, and had at each 

End an Ivory Ball hanging, Thoſe Balls became electrical in the fame 

Karo and at the ſame Ame as. the;Bal] at the End of the dein 

Ing: 16. ei 5111 nine nen 

When a Bae. o Oak was weld: ple ol Indeed of the Tube, or a nal 
Iron Bar inſtead of the Wax, the Electricity was ft 1: But if the Bar 
was thruſt a little way inte a Glaſs Tube, the an was commun i- 
cated as before. 

11. L fixed 6 Tron- Radi of twiſted, Lon. Fr Hg A Bas Fine ck con. 1 
Foot and an half Diameter, and. half an Iach wide, which had 1 . at th 
in the Centre, whereby to ſet, iteither on an upright, Glaſs Tube, or on Felt tt 

a wooden Pillar: FRED I hung upon the End of the fix Radii, next to z, . e 750% 
the Circumference, the a e Subſtances, 1. A Piece of Reſin, Bid, p. 1.196 
2. A Stick of Wax. 3. An Able. dd Ho er * Ariel 
Ball. 6. A Glaſs Ball. Wy! 100 Jr ln 
I rubbed. the Tube, and 2 it to the Centre of, this Machine, a as Exper. . 
it ſtood om a. Glaſs Tube; and the Electricity Was communicated to alb and 2. 
the ſuſpended Bodies, and the Ring alſo; hut none of 1 received. ic, 
wheat the Machine ſtood. upon. a wooden Þ Pil lar, ier OOt Was; on the 
OOr. 


I tied to the End af the 6 e fo Nag Exper, l 
a e e WED 


as to unite together about. a 0 Ring, 
I. wh ww of 
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Exper. 6. 


4 E RFO4E ETER 
ene Where 1 ſuſp pendeck then m by and ot 


her Caf gut String long, tie T 
"of which 95 fülteßeg to 0 an Herm [1b Rope Th AE a fübbeg 
Tube Very near the Place where all tlie Ci Strings Joined over" the 


*Ribg,' (at Which Ring the ſath& Bodies were rn 


ther ** Bodies n nor *r Ring che, any Electricity. 


S a #$ ? 
ALS... at 4 0 


as . 1 
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N. B. This 0 was dn in foul Wea cher, Ihen . FleAricty 060 not 
extend icſelf Ter rohr che: Tobe! But "in fair Weathers ede Electrical 
Virtue, at the ſume Diflante, ren ched” the Iron Ra4ii of the King: and 

cConſequently the Ring ahjd Bodies fuſpenged. though the Virtue was not 

"propagated along the Càt-gut: "Por if the Tube was applied a little 

higher to the ſingle Cat · gut, ſo as the Efuvia, or Virtue darted directly 

from the Tube, did not reach the Ring, or it's Iron Radii, then no 

Virtue was commmnicaged to the Ring, or the pee Bodles, Sc. 
1 ne (AR. 

THufpended the; Ring by fe Packthrads, In in the ſame manner as 
the Cat-gut Strings before; but ſtill all thoſe Strings were ſuſpended by 
the perpendicular Cat-gut of three. Foot in Length. Then all the Bo- 

dies received the Electricity from the rubbed! Tube applied * che Top 

< 80 the Pyramid of Packthreads. 
Exper. 5. laſtead of the perpendicular Gt-oat 8 a Pra of Packthread 
and the upper benen String, I ſubſtituted a Pack thread; and then no 
Virtue was communicated to the Ring, but all went up the hempen 
String, and was loſt; except the Tube was held very near the Ring, 
and then it gave a ſmall Degree of electrical Attraction to the Ning. and 
the Bodies ſuſpended at it. 

Having again fuſp Tn he Ring ich the Bodies: ad Pyramid of 
 Packtliregts to the perpendicular Car. -gut, I tied a Packthread to che 
Ring, and catfied 1t horizontally about 20 Feet from the Ring ; ; and 
having faſtened a Cat- gut String three Foot long to it, I gave it an 
Aſſiſtant to hold: Then applying the rubbed Tube to the End joining 
that Cat gut, the Electricity was communicated to the Ring, andalFthe 
| ſuſpended Bodies, as appeared by applying the white Thread near them, 
which was attracted by every Part of the Ring, and all the Bodies. 
Experiments \ 12. I applied the rubbed Tube to a burning Candle, and it had no 
made befare the manner of Effect on the Flame; but as ſoon as the Candle was blown 
oy 16.2 . out, it attracted the Smoak at four or five Inches Diſtance. 
by the fame, © An horizontal Packthread, of about 18 Feet in Levee: being ter- 
Tbid. p. 198. minated by the Cat-gut Strings, of three Foot long each hung ( — ety 
Exper: 1. one of the Ends of the Packthread) upon it a Candleftick with a lighted 
Exper, 2, Candle in it; then applying the gab Tube ts the other End of the 

| Packthread, the Candleſtick attracted the Thread, and it was alſo 
attracted by the Candle, but not within 2 or 3 Inches of the Flame ; but 
as ſoon gs the Candle was blown out, the Thread was attracted by every 
Fart of! it; 32 even the Wick, hen it was quite 3 ; 
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Exper. 4. 
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＋ fuſpended'a Wax Cindle in the ſame manner, and the Experiment Exper. 


ſucceeded in the ſame manner; only the Fle&ricity came not ſo near the 
Flame in the Wax as in the Tiltow Candle. 


T hung an Tron Wire 16 F oot Tong Horizontally by two Cat- -gut Strings Exper. 4+ 


at it's Ends about 3 Foot long each, and bent down the Wire from the 
Place joined to the Cat- gut, ſo as to hang down a Foot at one End; 
then applying the rubbed Tube at the other End, this Conductor carried 
the Electricity along to the Ball; but not ſo well as the Packthread Con- 
ductor; but it did ſomething better When it was wet. 

The fache e When the Conductor was Braſs Wire of the fame | 


Length. 


1 Fo 8 
. 


N. B. The + Patktread Condutsr alſo carried the Ee fronger 
when. it Was wet. my 


51 elle the Glaſs Tube AB of 2 Inches Dimetet which had at An hind 7 
one e Bn A, a Braſs Ferril with'a Brim cemented to it, and at the other 3 Electrical 


End B, a Braſs Cap cloſe at Top, the Braſs- work being joined to it, in 
order to exhauſt it of it's Air upon Occaſion. When this Tube was 
very dry, it would become electrical by rubbing, ſo as to inap- by 


Experiments 
made before the 
Royal & , 
Feb. 16.1733. 


paſſing the Ends of the Fingers near it; but that Virtue could not te by the ſame. 
excited in the Tube nearer the Braſs at the Ends than from 4 to 6, and 14. p. 200. 


not unleſs the Tube was very dry within. 


Exper. 1. 


The Tube being thus prepared, and Having an Ivory Ball 2 of about Fig. 2. 


two Inches Diameter, tied to it at the End B by a ſhort String, I paſſed 
the Tube through the horizontally ſuſpended Plate D P, till it was. 
ſtopped by the Brim at A; and as it hung perpendicularly, the Ball C 
was within a Foot and an half of the Floor. The Plate DD was about. 
10 Inches in Diameter, and ſuſpended by three ſmall Cat-gut Strings 
as E, e, of about two Feet in Length, all which were tied. together ; at E; > 
to an hempen String hanging from the Cieling at F. 

By reaſon of the Diſtance of the Ends of the Cat-gu it Strings eloſe fo; 5 
the Plate at eee, I was able to thruſt in between them one End of an 
open Tube G G, after I had rubbed it fo as to make it electrical, to ſee 
whether I could make the aforeſaid ſuſpended Tube A B the Condu&tor | 
of Electricity to the Ball C; but the firſt Trial was in'vain, 
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Then laying horizontally over the Plate DD an Iran Bar a quatter of Taper 27 


an Inch thick, and a Yard long, I hung at the Ends of it two Ivory 
Balls c c, of the lame Size as — by Packthreads of the ſame Length a ag 
the Tube AB. br 
Having again made the Tube G G de@rical, I applied it over A. as 
before, and immediately the two Balla c. received the Electricity, ſo as 
to attract the Thread of Trial T hanging at the End of the Stick S T, 12 
when applied near them; though it received no Motion when applied * 
to C. But if the Strings H c, inſtead of Packthread; were Catgut, 
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Exper. 3. 


Exper. 4. 


Exper. J. 


Exper. 6. 


Definition J. 
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EL E CTR TAN EXPERTEN 


then the Balls c c bind e e en he Tube GG mbbedan 


applied over-A. 


N. J. To be KR that the rubbed Tube 1005 clerical, I | Rane ry 
Fingers near it after rubbing, to hear whether it ſnaps; but always rub 


again before I apply: it:; te min ſnapping: it loſes Wn $ paſs Heh 4 
* Place where 1 it fans in Mr ce 77 


When 1 the Tube A B. it We 1 attract tha Thread: of 
Trial T between & and &; but not at all above 4 or below 4, unleſs when 
I applied the Tube G G above A: Then the Thread of Trial would be 
attracted by the Plate D D, and the Top of the great Tube from A 
to a, but no lower. It would alſo be attracted by all the Bar H . and 
only three or four Inches below H. 

Having filled the Tube A B with Water, the Electricity of the rubbed 


Tube GG, applied at A, ran ſtrongly down, the Tube A B, and im- 


pregnated the Ball 9 ſo as to make it ſtrongly attract the Thread of 
Trial, whilſt the Balls cc received no Virtue at all. But upon wetting 
the Cat-gut Strings H c with, a a Spunge, all the three Bale c C and e 
ſtrongly received the electrical Virtue. 

I took away the Bar H H, and it's Balls ind Strings « 3 1 having 
well dried the Tube, I rubbed it, and hung it up as before; ſo that it 
would ſnap, or attract the Thread from a to l, but no- where elſe. 

Then putting the ſmall Bar H H into the Middle of the Tube AB 
in it's Axis repreſented by the pricked Line, upon Application of the 
rubbed Tube G G at A, the Virtue was immediately, communicated to 
the Ball C. The ſame thing happened, when, [inſtead of the Bar, a 
Braſs Wire, a Walking. Cane, a ſmall green Stick, or {mall Packibread 


was placed in the Axis of the Tube. 


took a Barometer Tube empty, and very das. and. lad it in the 


| Axis of the great Tube A B; but it would conduct no Electricity to the 


Ball C; though it carried it down very adi when. tyll-of Water, 
though quite dry on the Outſide. 

Another ſmall Tube open at both End, which. conducted no Virtue 
to C when dry, being only moiſtened a little by the Breath in blowing = 
through it, carried down the Virtue from A to C very Aral. 


N. B. All this while the Car-gue Strings 4 received. no clerical 
Virtue. SET Fr e ne 5 


As I deſign to purſiie theſe Inquiries much further, I beg 100 to . 
Mowed: to make uſe of ſome Terms, (which I'ſhall here dende) in order 
to fave uſing many Words in giving an Account of ſome electrical Ex- 
periments, which 1 have made, and ſhall hereafter make. | 

A Body electrical per. ſe is ach A Body in which one may excite 
Electricity by Rubbing, Patting, Hammering, Meltiog, Warming 


EL/ECVAK 10 ½˙＋ E XPERIME NYS. 


G 6 other Acton on *the Body itſelf, as Amber, Sealing- Wax, 
Glas, Relim, Sulphur,” Or,” beſides e if not all, animal uw 
TEE: U 

A Non-elifrival is woch a Body as cannot be made cleftrical by any 
Action upon the Body itſelf immediately; though it is ny 1975 re- 
ceiving that Virtue from an Electrical per je, 
1. When the Air is full of moiſt 3 Elcctricals per ſe are ex- 


cited to Electricity with very great Difficulty, requiring to be often 


warmed, and much rubbed; 28 tee in re that Virtue in ou; 
Amber, Wax, Ge. 

2. In dry Weather, efpectally in froſty Wencher, the Ekricals per 
ſe will have their Virtue excited with very little Action upon them; as 
appears by warming a Glaſs Receiver, which, witkout any rubbing, 
Will eauſe the Threads of a Down Feather, tied to an upright Skewer, 
to extend themſelves as ſoon as it is put over the Feather. Sometimes 


Reſin and Wax exert Air Fee by weck W oa: nee to the open 


„Air. 


* 

incloſed by, other Ele&triculs per /e: Thus the rubbed Tube will retain 
it's Virtue pretty long in dry Air, as appears by chafing a Feather about 
the Room very long without new rubbing; as alſo by Lumps of Reſin 


Definition II. 


Obſervations; 


Eleffricals g wr 1 retain the Virtue: longeſt when eye: near 10 or 


and Sulphur, Sc. Which have been melted and poured into dry Drink- N 


ing-glaſſes, keeping their Virtue long, if kept in thoſe Glaſſes, and 
wrapped in dry Silk, or ſuch Sort of Paper as will become electrical 


by rubbing; for as 6ften as Haut are W N to the Air, they will at- 


tract. 

4. Elefricals per fe. communicate. their Varia to any of the Non- 
electrical, when brought near them; in, which-Caſe the Non-electricals 
attract and repel like the Electrical. per ſe. Thus an Iron Bar ſuſpended 
by a ſilken Thread, an Hair Rope, or a dry Cat-gut, when an excited 
Electric per ſe is brought near it, will both attack and ſend out it's Eu- 
via to a Non- electric held near it; Appears in If, Dark by the. Light 
coming out at the End of the Bar. 

An Electrical per ſe loſes it's excited; Virwej in. communicating to 
the Non-eleftrical and the ſooner, the more of thoſe Bodies are near 


Thus in moiſt Weather the rubbed Tube holds it's Virtue but a 


| latte while, becauſe it acts upon the moiſt Vapours that float in the Air; 
and if the rubbed Tube be applied. to Leaf- Gold or Braſs, laid upon a 
Stand, it will act upon it much longer, and more ſtrongly, than if tlie 


ſame 8 y of Leaf-Gold is laid upon a Table, which has more Non- . 
ca 


electrical Surface than the Stanc. 


6. When a Non-elefrical is ſuſpended. by, or only bes an 29 2 X 


cal per ſe, it receives the Properties of an Electrical per ſe from a rubbed 
Tube or Wax, &c. This appears by the Fire that flaſhes from the 

Fingers of a Man ſuſpended by Hair-Ropes, or who ſtands apon a Cake 
of . when he has received Virtue from the rubbed: Tube. 

| K k k 2 7. The 
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of Trial; though as che Virtue runs along, it ſometimes ſhews itſelf in 
_ Parts of the ſuſpended Non-elefrical. 
or any other great Non- electrical Body by a Non-elettrical String, how 
it did before, at the Extremities, where the Flaſh of Light was ſeen. 
9. 

ceive Electricity from the rubbed Tube. And if five or ſix hundred 


hanging at the other End will become electrical. This has been tried 
by ſeveral People as well as myſelf. 


and extended to a great Diſtance, being ſupported by Elefricals per ſe 


to keep it from touching.the Ground, all Bodies faſtened at.the End. of 
it will become cleQrical when the rubbed Tube is applied. at the other 


changed for a Non-elefrical Supporter, the Virtue will there be ſtopped 


ported by EleFricals per ſe, it will only receive fo much Electricity 
as wilt impregnate it, and then the Virtue will go on to the End of 
the String, and impregnate the Bodies faſtened to it. 


if long Bodies, as long Sticks of Wax, and Glaſs Tubes, only become 
electrical at the End next to the String. 


diately, ſtop it when wet with a Spunge, or when blown through, if 


End of the String. 


Paper, confirm this * 


ELECTRICAL EXPERIMENTS. 
7. The Virtue which a Non: electrical receives from a rubbed Tube, 
runs on to the moſt diſtant Part of the ſuſpended. Body from the Place 


where the Tube is applied, and ſeems to be collected there, from whence 
it flaſhes in the Dark, ſnaps and exerts it's Attraction upon the Thread 


If a Non-eleFricel, whilſt it is receiving the Virtue from the 
rubbed Tube, be made to communicate with the Floor of the Room, 


ſmall ſoever, (though but a Thread) the Virtue will not ſhew itſelf, as 


If a Non-elefrical be ever ſo big, when ſuſpended, it will re- 


Foot tong, when the rubbed Tube is applied at one End, the Bodies 


10. If a long Non- erica] String be faſtened to an Ele@rical per fe 


End, though the Tube does not touch, Ay. dus is $97 deen wichin 
two or three Inches . n ava 195 | 


„ 4 


N. B. This String we have before called the Conductor of Eltriciy, 
and the Cat-gut or Tilken Strings, Glaſs Tubes, or whatever br the 
long String from touching the Ground, Supporters. 


11. If any of the Supporters, mentioned in the laſt Obſervation, = 


and taken away by that Supporter : But if that Supporter be again ſup- 


12. The Non-electricals receive the greateſt Virtue at the End of the 
String, and moſt of all, if they are wet. But the 'El:#ricals per fe, 


13. Eleftricals per ſe will become Non- eleftrical if they be wer, or 
only moiſtened. Thus Supporters that tranſmit the Electricity imme- 


open Tubes. And if the long Blectricals per ſe, hanging at the End of 
the Conductor, be made wet, they will become Non-electricals, and 
ſtrongly receptive of the Virtue Bo by t the rubbed Tube at the ether 


＋ 


AA B. All the ſix aner mentioned ir in the « Beginning of chi 
: 24. A 


ELECTRICAL, EXP BRIMENTS. 

1 14. A Non electrical having been impregnated with Electricity by the 
. rubbed Tube, is repelled by it, till it has loſt it's Electricity by com- 
HOY it to another Non-elefirical., Then being in it's firſt State, 
it is again attracted by the Tube, which holds it till it has fully! impreg- 
pas” it; then it repels it again. This is evident, by attracting a Down 
Feather by the Tube in the Air, and then repelling it, ſo as to make it 


dance backwards and forwards to and from. a Finger held up at a Foot or 


two from the Tube. But the Thing appears more plainly from the following. 
HFaving rubbed the Tube IT 7, and with it attracted a Feather, the 

F eather at f was, repelled from the Tube, whenever it was brought near 
it; but ſuddenly dipping: the End T of the Tube in Water, the Fea- 


Exper. 7. 
Fig. 3. 


ther floating in the Air came to it again, and us to oh End 10 the 


Tube at T, or near F. 


N. J. To falk Weather this Kt as will Hot FREY unkſs & 
Tube be thruſt pretty deep into Water (x Foot at RA . but in moiſt 
Weather an Inch or two will do. WE AS 5 


P. S. Though animal Subſtances be PRECISE hoo” to 0 be Elri- 


cal per ſe, yet it is only when they are very dry: "This is the Reaſon 
why a living Man ſuſpended by a Hair Rope, or ftanding upon a Cake 


of Reſin, to receive Electricity from the Tube, maſt be con{rdered 3 as 6 


a Non- clerical, by reaſon of the Fluids of his Body. 


0 Having feat. that Electricity bad been carried 1985 an 8 45 — 
String 5 or 600 Foot long, but having only ſeen it when the String % electrical 


was carried backwards. and for wards in a Room by Silk Supporters, I 
was willing to try it with a Packthread String ſtretched out at full 
Length; for which Purpoſe- having joined a Caf- gut String of 6 Foot 
long, I faſtened it to the Inſide of a Boor in the Suit of Rooms at. Clizfdex ; 
and having alſo tied another Cat- gut, like the firſt, to the other End of the 
String, I tied it up to the Inſide of the Door at the other End of the 
Houſe ; but at the Place here the Packthread was joined to the Cat- 
gut, I left a Foot and an half of Packthread hanging down, and 
faſtened to it a Lignum Vitæ Handle of a Burning: Glaſs; then applying 
a rubbed Tube at the other End of the, String, I made the Electricity 
run to the Liguum Vitæ, but with ſome Difficulty, which I attributed 
to the Size, being an animal Subſtance that ſtill:ſtyck to the Packthread 


Experiments 
made at his 


Royal Highneſs. 


the Prince of 
Wales's Houſe 
at Cliefden, 
April , 
1738, where 
the Electricity 
WAS conveyed 
420 Fett in & 
dire Line. 

By the ſa me. 
Thid: P; 209. 


as it was new; therefore . I cauſed the Packthread to be wet with a 


Spunge from one End to the other, to waſh off the Size :1 Then was 
the Electricity from the Tube communicated very ſoon, and very 
ſtrongly; for the Thread of Trial (mentioned in my farmer; Pagers) 
was drawn by the Lignum Hite at the Diſtance of a Faq t. 

After wards, having joined more Packthread together, I made a 
String of 420 Foot long, one End of which I faſtened (by the Inter- 
Poſition of Cat: gut as before] tothe Iron Gates i in che. Garden, before 


r Wen and the ace had . Hande, 4a the 
i1 pen 
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BR Roc. taklpg Care thut the Strin 
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Uppel Part Of the Tod next tö tte Nick ff f the Fioufg ftr a Rrge 
Irs Atne thiough 'the Middle 
'of the tent HSB through which it paſſed ; ; ind'to prevent this String 
dragging opoh the Ground, "thee Pieces of Cit: gut held aeròôſs by two 


2 Ms ar equal D; ſtances from the Ends, and from each other, ſupported 


Some Things 
concerning E- 
lectricity. By 
the ſame, No. 


459. p. 634. 
Jan. c. 1741. Account of which I then gave. Therefore I ſhall only now repeat my 


156 which Threat was ſtrongly attracted, thou 


"would not do; at that 1 


The String," was altogether dipped in a Pail of Water, before the 


e 3 büt Se MF eat Care taken, chat the Car! got 'ſobId no tbe 


12112 J 44 9719 : 107? 73 


ETA Tage fed the agen "Tie at the End in bel Gärden, "whilſt 
tny Achttant held he Thiel of Trial besr the Tlancdle awer mention. 
h the Wind was very 
Pigh, and blowed in the Toßtrac Diteetion te that in which the E- 
leckricity ran along. * TS 

I firſt, tried. ite E iner with ws + Packchrea ary, bur; then. it 
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NV. B. 3 he Weather 1 was « moil when T chat the Sent 

18. About a Tas or two ago, in Peper Igwe in to the Rojal So- 
ciely, endeavoured to eſtabliſh: ſome general Principles concetning'E- 
lectricity, from the Conſideration of many Experiments, which have 
been tried by others, as well as ſome new Experiments by myſelt, an 


Diſtinction of all Bodies into two Claſſes, in reſpełt of Electricity, and 
make good the Definitions that 'I'gave by ſome: further Experiments; 
and though 1 do not pretend to know Uhe Cauſe of Electricity in ge- 
neral, yet 1 bope from a few Laws of Electricity, deducedifrom known 
Phenomena, to ſolve moſt other Phenomena,” (though ſeeming quite un- 
accountable) ſo far as to ſnew wat Law of Electricity they depend 
upon; and to be able to foretel what will happen to moſt' Bodies before 
the Experiments are tried upon them in an electrical Way. | 

1. Bodies electric per ſe are ſuch in whom a Virtue of attracting kid 
repelling ſmall Bodies at a Piſtance is iuherent, though it is not always 
in Action, ſo as to produee that Effect. But by rubb ng, patting with 
the Hand, hammering, warming, and ſometimes only expoſing to dry 
Air, Tuth Bodies exert 'the Virtue above:inenioned; otherwiſe ery 
are in a Non: electric State. af 

2. Non-ele&ric Bodies are ſuch in ld no electrical virtue can be 
excited by any Action upon the Bodies themſelves, ſuch as rubbing, 
warming, Se. But an Electric per ſe, when excited, can communicate 
it's Virtue to a Non electrio, and that Virtue will be received by all the 
Parts of the Non- electric, (be the Body ever o long or large) and be 
ſtrongeſt, being, as it were, collected at that End of the Non- electric, 
which is fartheſt from the Place where the Electricity is firſt received. 

3. A Non. electrie, having received Electricity, will communicate to 
_ Hother B od brought to tuch it, or only We any and-that 


; of ten 


BLEGTR Gar KT Nr MEY 7% 


often with A ſnapp ys 70/68 and a ſmall Fla ] of. Light, loſing by that 
Means all its own Electt . | 
4. An Electric per /e will pee! 4 Non elAric for'a time, if 3 it be 
mage, wet or. moiſt, and become. receptive.of Electricity, which it will 
receive at one End, and carry to the other, Where the Electricity will 
go off with a foal e to Jmpregnate, any other Non electric, 
«hich is Pied 55 f. | n any 
ic per 2 in * Elearicity has be excited; may be- 
Bb +: 1855 eleQric by being exp poſed. to ie Air, whoſe amid Va- 
pours it zattracts ane then, 1 8 iht tot Fire, of 1 into very dry Air, 
recoyer;It's Electricity) when the dee! Is Ethaled Again. 

6. An Electric per /e m may be de ſtrongly electric in Fart of it's 
Length, whilſt the other Patt e in 4 No electric State. {4 

7. A. dy i in a Sie [EEG oy cit * e Non: electric Wes 

received | earicity, , or tn Elec tic Per 2 ed red to Electricity) will 
attract all“ on- .ele&rics, poi Tepel oil on er "Bodies that are in a State of | 
Electricity, provided | the Elericity by Op the ſame kind. 6435, 
8. A Non. 75 5 Body will not retain the Electricity which it re- 
ceives from an 015 5555 7 unleſs it he fre free 197 touching any other 
Non. electric B 170 Gut kf 4055 ed or ſupported” by Eleftrias 
fer ſe rouhing he ve ft * Es. 

9. An Electric 55 „ W wh 104 155 © red gee to 4 Noy- 1 8 State, 
will not, receive EleQricicy t from jitber Fed tric per e, 'wh EKariity 
is excited, ſo as to run along it” $ hel e Length; but will e on! 54 receive it 
a little Way, being! is it Were) ſafurated with it 
- © 30. Av Electric he 10 ma, no 88 all Jrs Ele Ele tricity at once, but only 

the ElcAricity of eh Pa 50 of the 30 it have Tommuy dpicated'it e to 
other Bodies, or ay ic W t 3 0 e (a broug he. 

.11,, When a Non-ele&ric, . which | Fleck communl⸗ 

cates it's Electricity to agother, it loſes 155 lectricity 4 t once; and 
the Efluvia, in coming out, firike the | new Body. brgvght * near, as well | 
as the Bogy firſt rag eles ric,” wah; ; Wen mh. 51 
"22002 Fadhteg Ele& in exet "iſe in a! Sp ä 0 x6und the at 
per ſe; or rather a Cyſind if U b 5 cyli fe 16 es 4 . 
. The Electrieity FS 4 Notte | . t 9955 
| £1. 5 Jef 5 "Jon ) 2 55 
to tl U ine a e 0 50 "Ef ia. 
Rh ft Nl ries 7 CAS | 
1 00 1 00 i N ge Vedic 


one 5 190. 

Wied is td teceiwe and carry b the 
is, but Wo veel 0 RA me 
rſt. of then uoleſs the 1n- 


Hl hid, be, hot Foa bits, dat 

0 50 tt Fi 8 

terrupt 175 LY, 0 LEY ST. in 
that Caſe the 12 17 7 Non: eteatric 
the Beginning of of the next,” "Nh . ag 
Irv! 74 tt | 8 te: 
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1 "y Sites 14815 be U e ot BK poi hd; but 
the Air between.  Sorperimes inqeeg the Diſt NEE | raft Bot be th ve 6 
Inch or two. an 4 3 
There are 700 Soͤrts If Elektrics or f, 'kn6 wy wi by what flows? 
A Body impregnated with Electricity from one So will repel all Bodies 
that have that Sort of Electricity, till they have loſt their own Electricity 
| by coming to ſome Non- electric. But an "Eledric per ſe of the other Sort; 
: choughexc ited, will attract all thoſe Bodies, though in a State of Repul- 
5 ſion, on account of the other Elefitiry; and ſo vice vera. 8 
4s Account of 16. It being a Matter in Diſpute, whether chere is any Difference 
ſome Eletrical between the Electricity of Glaſs, 97 that of Gums and Relins, I made 


Experiments the 1 Faperimenter, in order to ſettle that Point: 


made before th | 
Royaldociety, þ I faſtened a String of of dry Cat-gut t (hich, When dry, is an Elegie 


Jan. 22 1740 1 per . from one Fil Har to the oth Tr, 85 the End f the Table“ in the 
5 the 5 Meeting Room of” 2 Society, ab ke AT <= from the Floor ; : and 
„„ the Midd leof that Cat. ut faſtened! fil 


nie the Eng. of a 3 Stick ce Wax 1 1 Wi 1 Kong a gainſt 


6 * 1 


Be ; TAK. becoming 7 N ae Was a ae a by: the 


Ya. 


Aﬀcer that 1 rubbed. a TREO which 1 Aa okts RY chen re- 
pelled the Feather, as the Wax had done : And another Tube. being 
rubbed, repelled the Feather, when it was put into an electric State by 
the firſt Tube, without, firſt attracting it. But Non-eleftrics, ſuch as 
the Finger, or a Stick, attracted the. Feather, when it had firſt been 
made electric; and not only ſo, but. Electrics per Je, when they were 
become Non-ele trie, as the T ube unrubbed, or the Wax unrubbed; 
nay, the rubbed Tube allo, when it's End was- moiſtened, or that End 
of it turned to the Feather, which had beeh A in the Hag. ä 
I) ben I made the Feather electric, by th e A pplication of the excited 
Tube; and, having rubbed the Wax to give 160 lectricity, I brought it 
near the F eather, which it. attracted irony, though * "hag repelled 
— before, when the Feather had been made E che by Wax... © 
* Afterwards I made the Feather electtic by the Wax, which firſt at: 
tracted and then repelled j 75 75 7 having 7677705 the rubbed Tube te 
the F eather, it ae it! ſtrong] 1 it 0 it yh the Fee: 


ther was mace electric by another Glas 5 8 24118751 - 


* . 
* .* 4 
; ew 


Having 


ER ICAL. EXPERIMENTS. 1 * 
| wg Lava ſhewn lately, by ſome plain Experiments, that the E. Eledr... 
lectricity of Glaſs is different from that of Sealing - Wax, becauſe the ep W 
Wax — a Feather ſuſpended in the Air by a fire Silk, when ate Society, 
the rubbed Glaſs Tube repelled it, (as deſcribed in the Account of March 15, 


thoſe Experiments) I made the Experiment with a Cake of Roſin in- 1740-1. Þy 


ſtead of Sealing-Wax ; and it appeared to have the ſame Kind of E- ane. Bid. 


lectricity as the Sealing - Wax. Then conſidering that the Supporters f 569. 


of any Non- electric Conductors of Electricity muſt themſelves he elec- _ „ 


tric, J had a Mind to try whether Bodies, endued with either Kind of 
Electricity, were in any-wiſe different in that Caſe z which I did by w 

the. following Experiments : Fc, 7 

I laid a Piece of Wood, 4 Foot long, on 2 Glaſs Plates, whoſe 
Ends ſtood one Foot beyond the Side of the Table on which 'thev 
were laid: Then, applying the rubbed Tube to one End of the Wood, 
the other attracted Leaf. braſs, or a Thread hanging down from a Stick. 

Ihen, inſtead of the Glaſs Plates, I laid the long Piece of Wood on 

two Cakes of Roſin, and applied the rubbed Tube to the End of the 
ſaid Wood, which conducted the Electricity to the other End, where 
Leaf-braſs and the Thread were attracted in the ſame Manner. 

This ſhews that, in order to conduct Electricity along any Non- 
electric Body, it is indifferent what Kind of ROLE It's Supporters 
are endowed with, provided they are electric. 

18. I mentioned in one of my former Papers criterniog Electricity, An Account of 
that Electrics per ſe would not receive the Electricity of a rubbed Tube, rad e 
fo as to carry on to a Diſtance; but that, if thoſe Bodies were changed yo the 
into Non-electrics, they would then receive and convey the Electricity Society, May 
of the rubbed Tube in the ſame Manner as all other Conductors of E- „ 6d By 
lectricity do. The Experiments which I made to prove. this Panty, 5 3 2 
are as follow: 3 


I ſuſpended a jong ſmall Glaſs Tube at bout the Diſtance of 14 or Exper. 1. 


15 Inches from a horizontal extended Cat- gut in the ſame Poſition, or — 


parallel to it, by two ſmall ſilken Threads; and, with a ſmall Pack- 

thread, hung an Ivory Ball on the End of the ſuſpended Tube ; and, 
applying the rubbed Tube to the other End, ( though lightly excited, as 
appeared by it's ſnapping) no Electricity was communicated to the 
Ball: Though, when a very ſmall Packthread was hung from one End 
of the Tube to the other, the Ivory Ball became very electric, as ap- 
peared by it's attracting a Thread hung on a Stick. Then taking off 
the Packthread, and wetting the Tube from one End to the other with 
a Spunge, it became a Non. electric, and conveyed the Electricity to 
the Ball as ſtrongly as the Packthread had done. 

The Tube being well dried, I applied a Silk in the fame Manner as Eike. 8 

J had done the Packthread; but no Electricity could be conveyed to 
the Ball by b d the rubbed Tube to the contrary End of the Silk: 
But after war having wetted the Silk, it became a Non-dleftric, and 
received the Electricity, which it communicated to the Ball. 
nne F N. B. 
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EL. ECTRICAL: EXPER u. 


N. B. I Shot a Glaſs Tube * this i bend Mr Di 
Fay had made uſe of Glaſs Tubes for the Supporters of his ConduQors 
* Electricity; and Silk, becauſe Mr ona. had . his n 
ductors of Electririty upon Silk. 7 


— 4 * , 


An Actbunt of = 19 That it is not the Quantity of Matter in Bodies, that that 


ſome Experi- them more or leſs receptive of Electricity, arid conductive of it, * 


ments made be- 


he Royal entirely their Quality, appears by the following Experiments. 
3 9 From a Cat- gut String A B, about 12 Foot long, ſtretched horizon- 
28, 1741. By tally 6 Foot above the Floor of the Room, I ſuſpended two Iron Bars 
be ſame. Bid. C D, E F, of about 40 Inches long, and a Quarter of an Inch ſquare, 


p 662. by the Glen Strings ay D q, E e, F , which at firſt touched at 


Exper. 1. 


Fig. 4. their Ends D, E; and from the End F of the Bar E F there hung, 


by a Packthread, the Ivory Ball G. Then having rubbed a large Tube 
JK to excite it's Electricity, I applied it near the End C of the firſt 
Bar; and the electrical Virtue ran along the two Bars, and impregnated 
the Ball G, as appeared by it's attracting the Thread hanging from the 
Stick H, at about 3 Inches Diſtance. Afterwards I ſeparated the Tubes 
in the Manner that they appear in the Figure, and the e Electricity was 


communicated to the Ball but faintly when the Bars were x 1 Inch aſun- 
der, and not at all when they were 2 1 Inches aſunder. But this was 
owing to the moiſt State of the Air; for, when the Air is very dry, 
the Virtue will jump 6 or 9 Inches; but when the moiſt Particles, that 


float in the Air, are attracted by the Bars, the Virtue will reach but a 
little Way; though, if that Moiſture be fixed upon any Body, which 
(being an Ele&ric per ſe) would not conduct the Electricity applied to 

it's End, the Virtue will be carried from -one Bar to another as well as 
if they had touched, as will farther appear by the next Experiment. 

Having ſeparated the hanging Bars ſo far aſunder, that the Electri- 

city could not jump from the one to the other, (viz. about 3 Foot) 1 
laid upon their End the ſmall Tube D E, having wiped it very dry: 
Then applying the rubbed Tube to C, the Virtus ſtopped at D; and 
neither the Bar E F, nor the Ball G received any Electricity, the 
Thread H being attracted by neither of them. But, having blown 
through the Tube, the Moiſture of the Breath changes it from an E- 
lectric to a Non. electric; and then the Virtue of the rubbed Tube runs 
along freely from C quite to the Ball at to, which then ſtrongly eg 
the ob Thread. / 


N. B. When the Kin is very 3 ON Tube DE 1s in wy 
Non- electric without blowing, only by the VE Particles at ex 
Me it. | 


The Bars FEY i 
ſtretched a very fine white * Thread i * D 2 5 e den 
[ 


* 


both Bars: Then applying the rubbed Tube ts C, the Virtue was car- 
ried from Bar to Bar, and the Ball G attracted the Thread H at 2 
Inches Diſtance. Aﬀerwards wetting the Thread, the Attraction be- 
came much ſtronger at G, fo as to attract the Thread II at 4 or 5 In- 
ches Diſtance, * OUS PLATT ILSO 9 T ˙¾ü TOAD 0 19 ey PIr 
* Having joined together the Ends of the ſuſpended Bars, I ſuffered Exper. 4. 
the Thread D 4 to hang down, but touching no other Body; then the Fig. 7. 


Electricity was freely communicated (by applying the rubbed Tube to 


C) from C to the Ball at C. But if 4, the lower End of the Thread. 


touched the Ground, or a Chair, or was taken hold of by any body's Hy 
Hand, or lifted up by a walking Cane; then the Electricity advanced 
no farther on the Bars than D, but was interrupted by the Thread D 4, 
and carried to the Bodies contiguous to 4, when they are Non-elec- 
tric. If the End d of the Thread was laid upon a dry Glaſs Tube, 
held in the. Hand of an Aſſiſtant, then the Electricity ran as before 
along the Bars to the Ball G. The fame Thing alſo happened when 
the End d of the, Thread was thrown up upon the Cat-gut String; 
for in that Caſe the Electricity, having impregnated the String, did 
afterwards run along the Bars, GC. CRETE Ong 


* 


* 


20. Having found Yy ſeveral of Mr Gray's Experiments, as well as 4s Account of 
ſome of my own, that Water is receptive of Electricity, ſo as to be ne new E- 


raiſed up in a little Cup, to emit a Vapour towards the rubbed Tube, to c Expe- 


riments, per- 


ſnap, and to give Light; having alſo found, (as I ſhewed the Experi- eee ee 


ment before the Royal Society) that when a dry Tube, ſuſpended hori- 7h Royal So- 


zontally, will not conduct the Electricity of the rubbed Tube applied ciety, Aug. 29, 
to one of it's Ends; and yet, when blown into, will conduct it ſtrong- 741. F. aw 
ly all it's Length, becauſe the Electricity runs along from one moiſt. -q vas 
Particle to another, though thoſe Particles are not contiguous. 1 
thought that Electricity might impregnate a whole Jet of Water, whe- 
ther perpendicular, oblique, or horizontal: And ſuppoſed alſo, that if 
at any Time there be electrical EHuvia in or above a Cloud, that Virtue | 
may be communicated by the falling Rain, to any thing that the Rain 
falls upon. How far my Conjecture is true, will appear by the follow- 
Wk et poem ore cr nav gd; 
Having properly ſuſpended (that is, ſuſpended by ſome electric Body, 
here Cat-gut) a Copper Fountain with the Spout downwards, I opened 
the Cock, and let the Water ſpout into a Veffel undernèath . 
having excited a great Tube to Electricity, T held it over the Copper 
Fountain, whilſt an Aſſiſtant held the Thread of Trial (thar is, a 
Thread hanging from a Stick) near ſeveral Parts of the Jet, which at- 
tracted it ſenſibly: Then I applied the rubbed Tube near to the fallin 8 
Jet, which attracted it ſtrongly, fo as to bend it into a Curbe, and 
ſometimes cauſe it to fall out of the Veſſel below. . OP. 5 
21. Electrics per ſe (which I have heretofore defined, Bodies in which Some further 


k " 


£ 
. 


| . . Nr . 2 Al! Nn ie „e 2 Obſervations." 
an elefirical Virtue may be raiſed by fome Aftion bn them, ſuch as Rub- nrerniiad 


bing, Parting, Warming, Sc.) 8 to . inn! 
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by the ſane. being it in Contact with Non, electric Bodies, eſpecially. Water, which is 


* * Read the: greateſt Non-· electric, even when it becomes Vapour. r. 
Jan. 14,174. A Non-electrica(which though it cannot be made electrical rug 4500 
N Action upon it) receives Exctricity from an excited electrical Body 
but does not retain it whilſt it touches any other Non- electrical Body., 
An Electric per ſe, when it is become Non- electrical, differs from the 
Non- electrio per /e in this; that it may be fo reſtored | to Electricity, 
by applying a rubbed Tube. to it, as to repel all other Electrics of the 
ſame Kind of Electricity as the Tube; till it meets with ſome, Non- 
electric Body, which brings it back to Non. electricity, or at lealt to 
ſuch a languid State, that it's Electricity is ſcarce perceptible. ER 

The Electricity may be alſo reſtored in the ſame Manner by 1 
&c. But in both Caſes, an electric Body, in a languid —. cannot 
be reſtored to Electricity whilſt. it adheres to a Non- electric per ſe e 0 
Experiments 6 From an horizontal Cat- gut (which is an Electric per ſe, as moſt 
i alfrate theſe n Subſtances are) I ſuſpended. 2 Feathers, the one by a Thread, 
and the other by a Silk, about 2 Foot long each: Then applying the 
rubbed Tube to the Feather hanging by the Silk, (which Silk is an 
Electric per ſe) the Feather came to the Tube, and ſtuck to it, as all 
Non- electric Bodies do, till it was ſo impregnated with the Virtue from 
the Tube, as to come out of it's languid State, and become ſtrongly 
electrical; which appeared by it's flying from the Tube, and being re- 
pelled as often as the Tube was brought near it; till it had touched 
ſome Non: electric Body, or was left ſo long as to imbibe the moiſt 
Particles floating in the Air, by which it became Non- clectric, and 
was again attracted by the Tube. 

When I applied the Tube to the other Feather that hung by the 
Thread, (which, like moſt vegetable Subſtances, is generally . 
tric per fe) the Feather was conſtantly attracted, and never repelled ; 
becauſe the Virtue communicated from the Tubs to the Feather, loſt 
it&1f, along the Thread; which would have been retained by the Fea- 
then, if; it had floated in dry Air, or been ſuſpended by an electrical | 
Body. 

5 heſe Properties of electric Bodies ſhew the Reaſon. of that Phone- 
menen, whereby a rubbed Tube, after having attracted a Feather, repels 
| 3 and chaſes, it about a Room in the Air, and does not attract it a ſe- 

A 4 . cqpd Time, till the Feather has touched ſome other Body; and alſo 
a N ſhews, the Reaſon. why. me: Experiment does not ſucceed in moiſt 

n Weather, 

Pure Air, that is dry, may be ranked among the Electrics per /e, 
þegaule..is, repels all Bodies in a State of Electricity, whether they have 
been excited to it by Wax: or. Glass, 3. that is, by either of the two Sori; 
of emen. 1036s 310.15 

atery Vapours,, that pat in the Air, are 8 from 
which Mixture the Air becomes more languid in it's Electricity, when 
moſt impregnated., with n >. ſo that dry Air is more electric * 
Ju ; mo 3 


. 
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wollt but cold Air in froſty Weather, when Vapours riſe leaſt of all; amy 1.8 
is more electric than Air in Summer, when the;Heat:raiſes/Vapourssy © 
which renders e of) ys more . inen 20 = | 
erĩiments. ban, 165 I 
The rubbed Tube retains it's Electricity a lang Times becauſe it re- 
pels, and is repelled by the dry Air; and the Feather, which has 
been attracted by the Tube, after adhering to it a. while, is raiſed out of 
it's languid State to a ſtrong Electricity; whereby it flies from the Tube, 
repels and is repelled by the Air, where meeting with very few Vapours, 
it retains it's Electricity a long Time; till touching a Non - electric, 
chat is brought to it, it loſes it's own Electricity hy communicating it; 
becomes a Non- electric, and is re- attracted by the Tube, to which ad- 
hering ſome Time, it receives ſo much Virtue from the Tube, as to be 
reſtored to it's Electricity, and again repelled; '' | 
In a moiſt State of the Air, the Feather, af it m naw! made 
electrical, and repelled by the Tube, it attracts to it the moiſt Vapours 
floating in the Air; whereby, loſing it's Electricity, it it is attracted oy | 
the Tube, without touching any other Body firſt. ' >» - 
Sometimes when the Feather flies off from one Part of the Tube, 
it immediately returns to another Part, generally the Top of the Tube, 
becauſe the Top of the Tube has attracted the moiſt Vapours, and is 
become a Non; electric, and therefore attracts the Feather; which Peg 
become electric, flew off from the electric Part of the Tube. 3 
That this is true, appears from an Experiment nd be, made. in dry 
Weather. 44898 
At that Time, when every Part of the Tube. repels! the Feather 
ſtrongly, after having atttacted it, if you wet 2 of 3 Inches of the 
End of the Tube, the Feather will come to that End. 0 
Metting the Silk by which the Feather hangs from the Cat-gut 1 * 
Feather will be always attracted, and not repelled, ASS 
When the Silk is dry, the Feather once made electrical, 10 18 to be 
repelled by the Tube, retained that Virtue above two Hours in ny 
Weather; but in moiſt Weather loſt it in half a Minute. 
22. It is proper firſt to mention, by way of Preliminary, (ies Some Conjee 
M. Du Faye's Aſfertion of two Sorts of Electricity is found to be true 7 0 concerning 
by Ober de and Experiments, viz, that Bodies endowed with the 2 1 wand 
vitreous Electricity repel one another, and attract thoſe that have the Vapours. Bythe 
reſinous Electricity; on the contrary, thoſe that are endowed with the fame. No. 464. 
reſinous Electricity, rep one ee out {rage thoſe that Hare; We Read June 24, 
vitreous Electricity. * 
I ſuppoſe Particles of ung, Air. to be eleftic Bodies, always: in 4 
State of Electricity, and that vitreous 2 0805 
17, Becauſe Particles of Air repel one another wichout: ouching,- 2 
has been deduced from Experiments and Obſervations. s. | 
 2dhy, Becauſe when the Air is dry, the'Glaſs'/Tube rubbed (or -only 75 
warmed) throws out it s Muvia, un. the Air e back to the 
Tube, 
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than ene ambient Air id: iich it mult riſe. But Phi 


* ELECTRICAL ENR MENTS.” 


Tube; from hence they'@iHt ot Ae aha" ld Möve becken ard and . 


Mor ion, aich bontfnües chefr Electreity. 


forwards wien a ee 
cauſe her "ine! cio by te" Tae” and dated 


* 34% 


from it, keeps it $ Ss 4 J0 ing Time in dry Air; Wheress, Whed 


the Kir 48-1 107] the moll Pie les, Which ate Not- efe@rie, being 


attracted by the Feather, Won wake Ttloft this Elecneſty, hich alle 


happens oven: to the Tube i a Mele THR, 
From this Confideratid it will Be eafy to recount lor a frtous Ex. 
perimenit of the late Mr Hatotsbee, Which is this: ; 
Having pumped cut all the Alt from # Glas Globe, * fea it 
to turn on it's Axis very ſwiftly, by Means of a Rope with a Wheel 
and Pully; then rubbipg the G18 with his Hand during it's Motion, 
there 'appearcd u great deal of Light of a purple Colour within the 
Globe! \ without any Light ôr Attraction obſerved or the Outſide of 
the Glaſs, which'+is ſerved: when the Air has not been pumped out. 
Then türning the Cock ſo as to retadmit the Air gently into the Glob 
during it's Motion, the Light was broken and interropted, diminiſhing 
gradually, till at laſt it appeated only on the Outſide of the Glaſs, 
where it was accompanied with Attraction. Does it not appear to be, 
that at firſt the external Air by it's Reſiſtance drives back the cleQric 
Effiuvia, which go then to the Inſide of the Globe, where there is the 
leaſt Reſiſtance? For we 'obſerve, that às the*Air comes in, it repels 
the electrio EHuvia, that go inwards ho" longer, when all the Air is 


come In. If the Fact be ſo, as the Experiment ſhews, is not my Con- 
jecture proved, viz. that the Air is electrical? 


In Dr Hales's Vegetable Statics, ſeveral of his Experiments Nic; that 
Air is abſorbed, / 400 loſes its Elaſticity by the Mixture of ſulphurcous 
Vapours, fo that four Quarts of Air in a Glaſs Veſſel will be reduced 
to three. Will not this Phenomenon be explained by the different Elec- 
tricity of Sulphur and Air? The 225 bf Suͤlpfur, being electric, 
repet one aflother; and the Particles of Air, bee alſo electric, do 
Tkewiſe repel each ether. But the Al. being electrical of a vitreous E- 
lectricity, and Sulphur of a reſinous Electricity, the Particles of Air 


Attfact choſe of Sulphut, and the Moleculz compounded of then, be; 

coming Non. electric, loſe their repulſive Force. 
It has for a great whife been age, that watery Vapours, that rift 
in Air to form Clouds, uſed to riſe, becauſe the Water which is of it- 
ſelf ſpecifically Heavier than Air; (being formed into little hollow Sphe- 
rules or Bubbles filled wich an Hara, or thinner Air than the ambient 


Ait) in this new State made a Fluid of little Shells, Wee y lighter 
ſophers are comę 
off of that Opinion; and e 2e 1 come. into it, Ry: 
andi ref i che Philſe opbieal TITTY 
Tur) Da: Vy © 16090 040914 0) Wok is or nd 
ente fre- vet Vol. VL. Part u. chf I; Nin * Ate 
Ann = 62%. 185 Ne fal ade Ti tt e 1 * 056 
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„ ice r Kleb- W 1 
Now may not this Phetoniny of the Riſe of vir abend oben VEN 
BleQricity i in the following Manner??? 
The Air which flows at Top of the Surface of the Waters is elec- 
trical, and ſo much the more as the Weather. is hotter. Now in the 
fame Manner as ſmall Particles of Water jump towards the electric 
Tube, may not thoſe Particles jump towards the Particles of Air, which 
bave much more ſpecific Groviy” than very ſmall Particles of Water, 
and adhere to them? Then the Air in Motion having earried off the 
Particles of Water, and driving them away as ſoon as it has made them 
electrical, they repel one another, and alſo the Particles of Air. This 
is the Reaſon that a cubic Inch of Vapour | is lighter than a cubic Inch 
of Air; which would not happen, if the Particles of Vapour were only 
carried of i in the Interſtices of Air, becauſe” then a cubic Inch of Air, 
loaded with Vapour, would be made ſpecifically heavier than an Inch 
of dry Air; which is contrary to Experiments, which ſhew us by the 
Barometer, that Air which is moiſt, or full of Younrs,. is always aer 
than dry Air. 
V. Attraction and Repulſion THONG to be ſettled by the great Creator 2 ke 
as firſt Principles in Nature; that is, as the: firſt of ſecond Cauſes ; fo and Cinjetures 
that we are not ſollicitous about their Cauſes, and think it enough to coming the |» 
deduce other Things from them. If Elaſticity was admitted as a firſt nog 0 1%. 
Cauſe, (as it is by ſome) it is thought we ſhould admit of too many /ame, No. 454 
principal Cauſes in Nature, which Is contrary to the Rules of good p. 175, July, 
Philoſophy. Philoſophers therefore have endeavoured to deduce Elafti- . 739. 
city from Attraction, or from Repulſion, or from both. It is obſerved, 
that the ſame Particles that repel each other ſtrongly, will attract other 
Particles very ſtrongly, as appears by many Chemical Diſſolutions, eſpe⸗ 7 
cially by the alternate Diſſolution and Precipitation of Metals i in acid 5 
Menſtruums, The reverend and learned Dr Hales has proved this many | if 
Ways, in his Yegetable Staties and Hemaſtatics, The Elaſticity of Air 
ſeems to conſiſt wholly in the repulſive Power of it's Particles, - which 
do not touch one another while the Air is in it's elaſtic State; and if 
thoſe Particles be brought nearer and nearer together, the Effect of their 
repulſive Force will increaſe, the Air's Elaſticity being always propor- 
tionable to it's Denſity by Comp preſſion, which Propetty will de pre- 
ſerved, though compreſſed Air het kept a Year, or two; notwithſtand- 
ing Mr FHawksbee, in BY Phyſico-mechanical Experiments,” ſays, that Air 
will loſe Part of it's $ privg by being very much cbmpreſſed: But the 
Air with which he tried it, muſt have been filled 5 biſt Vapours 5 
and it is well agg that the Steam of Liqiiors will 1ofe it's Elaſti 
city, eſpecially where it's Heat decays. Ihave'kept ſeveral Wind:Guns, 
ftrongly charged, for half a Year together, in Which the Air had Toft 
none of it's Elaſticity: Others have found the Kit as ſtrong aſter 2 
Lear; and I have been told by a Perſon of Credit,” that a Wind- Gun 
having been laid by and forgotten for ſexen Tears hen it was found, 
| Gifcharged ice Ait as * With ag much Force, axiit abel 
g vo 
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to Fg + Now, though, Air, compreſſed. by Any external Forces does 
always increaſe in Elaſticity, 4s it dimioiſhes 1 in Bulk. pet it may, by 
- Fermentation,” diminiſh it's Bulk very mach, withbut gaining any. more 
EHlaſticity: For if another Fluid, whoſe, Parts tepel one another, but 
attract the Parts of Air, be mixed with Te the Repulſion of any two 
Patticles of Air will be di miniſhed, in Proportion as a Particle of the 
othet Fluid, inſinuating itſelf between {| het, attracts them towards it- 
ſelf on either Side. The ſame Thing will happen to the other Fluid, 
in reſpect of the Particles of Air, which mixing with it's Particles, do 
in the ſame Manner deſtroy their Repulſion. Thus, if we allow an 
Attraction ſtrong enough het ween the Parts of two elaſtic Fluids, it is 
poſſible, that by Fermentation a Solid may be made out of two elaſtic 
Fluids, which would have ſtill continued fluid without ſuch a Mixture. 
We are taught by Chemiſtry to mix Fluids together, whieh immediate- 
Iy coaleſce into a Solid. When Briqmſtone Matches are burning, the 
Effuvia of the Sulphur repel each other to great Diſtances, as may be 
known by the ſulphureous Smell upon ſuch an Occafion. Now, though 
theſe Particles repel each other, they MACH, the Air very ſtrongly, as 
Appears by the following Experiment: 

Take a tall Glaſs Nie cloſed at Top, Falling 38 "Dain 
of Air, and having put it's open End over a Bundle of Brimftohe 
Matches on Fire, ſtanding up in the Middle of a large Diſh with Wa- 
ter in it, (to keep the Air from coming in at the Bottom of the ſaid 
Receiver) you will obſerve, that not only as ſoon as the Matches are 
burnt out, but a good while before, the Air, inſtead of being expanded 
by the Flame of the Brimſtone, will retire into leſs Compass, the 
Water beginning to riſe from the Diſh up into the Receiver, and con- 
tinuing ſo to do till ſome Time after the Matches are burnt out; ſo that 
there will be in the Receiver only 3 Quarts of Air, inſtead of 4 (more 
or leſs, in Proportion to the Quantity of Brimſtone burnt) : And this 
plainly happens by ſome of the Effuvia, or little Parts of the Sulphur, 
attracting ſome of the Particles of Air, ſo as to make an unelaſtic Com- 
pound, that precipitates into the Water. If the Elaſticity of the Air 
15 quite loſt when the Repulſion of it's Particles is taken off, or ſuffi- 
ciently counteracted, it muſt follow, that it's Elaſticity depends upon 
Repulſion: And that this is often the Caſe, appears by a great Number 


of Dr Hales's Experiments, of which I will mention but a few. The 


Doctor took a cubic Inch of Mutton-Bone, and having put it into his 
- Gun-Barrel Retort, he diſtilled out of it 2 or 300 cubic Inches of Air 
into a large Glaſs Bottle, the Weight of which Air, together with the 
Aſhes of the Bone left, , weighed as much as the whole Quantity of 
- Bone did at firſt, Now the Air had been confined in that Bone, toge- 


ther with many ſulphureous Particles, in ſuch Manner, that. the mutual 


Attraction of the Sulphur and the Air had al ternately deſtroyed each 
other's repulſive F orce, and brought thoſe Subſtances into a little Com- 


— but the Fire, in the PHU, ſeparated them from wk. e 
0 . 


| 1 ft 5 rorirn RE © 
ſo as to ente ther, in a great. t Meaſure; to their uſual Elaſticity. 
This appeared by bringing A Shs near the Mouth of the Bottle that 
held this revived Air; br every , 125 the Candle was brought near, the 
Air took Fire, and flaſhed. out of f the. Bone with a ſolphureous Smell. 
The Air may be conſolidated in man y hard Bodies, fo as to be there * 
quite void of Elaſticity, and there d the Office of a Cement, till by the 7 
Action of Fire, or ſome particular F ermentations, it is again reſtored to 
it's perfectly elaſtic State. This is the Meaning of the Doctor's Words, 
when he ſays, that ſome Bodies abſorb, and others generale Air; and 
the ſame Bodies do ſometimes abſorb, ayd at other times generate Air. 
He found more or leſs Air in Almoſt every ſolid Subſtance that he tryed 
but, what was molt remarkable,” he found that the Calculus humanus (or 
Stone taken out of a Man? s Bladder) was made up of above half it's Wen 
FN 

Some have ene Avene to Folie Etaticiey by Attraction only ; as for 
Example: If the String A B be copſidered as made up of Particles lying Fig. 8. 
over one another in the manner repreſented at A D B; it is plain, that 
if the Point D be forcibly brought to C, the Parts will be, pulled from | 
each other; and when the Force, that ſtretched the String, ceaſes to 
act, the Attraction of Coheſion. (which was hindered before) will take | 
place, and bring back the String to it's former Length and Situation after 
ſeveral Vibrations. Now, though this ſeems to agree pretty well with 
the Phenomena of a String in Motion, it will by no means ſolve the 
Elaſticity of a Spring feltened at one End, and bent either way at the 
other, like a Knife or Sword. blade. For if ſuch, 4 Spring be bent from Fig. 9. 
A to a, the Particles on the Side C, which now become convex, Will 
be farther aſunder at F, while the Particles at D, carried to the concave 
Part E, will came doſer together : So that the Attraction, inſtead of 
making the Spring reſtore itſelf, will keep it in the Situation i in which 
it is, as it happens in Bodies that have no Elaſticity, where perhaps only . 
Attraction obtains. Thus a Plate of Lead, a Plate of. era A 
Plate of ſoft Iron, ſtands bent. | 

But the moſt probable way of ſolving. the Elaſticity of Springs, is to 
conſider both a repulſive and an attractive Property in the Particles, after 
the manner of the black Sand, which is attracted by the Loadſtone, 
and has been ſhewn by the learned and ingenious Profeſſor Petrus van 
Tadel to be nothing elſe but a great N es of little Load- 

ones. ; 1 N H. ac! 
Let us ſuppoſe a Row of round Particles touching; one another only. in Fig. 10; 
the Points c in a Line from A to B. It is plain, from what Philoſo- 
phers have ſhewn, concerning the Mica on of, Coheſion, 7 i 990 
the leaſt Shake, or Alteration of the e of a ſtrait Lin | 
ticles will run together, and form a Sphere, 1 n. Which. de lehre ener 
have more Points of Contact. Baut if theſe. Patdele haye Poles. ike 
Magnets in the oppoſite Places marked 15 Sg ſo. that all the Poles u, % u. 
&c. repel one another; and all the Poles s 5 5, &c. do likewiſe repel 
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one another, the Line A B will continue ftrait ;, for if by any Force the 
ſaid Line B A be put into another Poſition, as into the Curve ha, then 
the Poles an, &c. being brought nearer together, (while the Poles 3, , &c. 
are farther aſunder) will repel one another more ſtrongly, and thereby hin- 
der the Globules from running together towards the concave Part; and 
the Spring, left to itſelf, (all this while ſuppoſing one End, as 4, B, or g, 
fixed) will reſtore itſelf,” throwing it's End à back to A, and ſo on to a, 
by the firſt Law: Then being in the Poſition « B, the Poles 5s, g, &c.. 
are brought nearer together, "whoſe Repulſion, thus increaſed, throws 
back a to A, and ſo on forward, the Line of Particles performing 
ſeveral Vibrations round B. 

May not a Spring of Steel, or le Sprivgs, confilt of ſeveral Series 
of ſuch Particles, whoſe Polarity and Attraction acting at the ſame 
time, will ſhew why ſuch Bodies, when they have been bent, vibrate,” 
and reſtore themſelves? _ 

If we take a Plate of Steel, and make it ſo hot till it looks white, and- 
then immediately quench it, we thereby fix the Metal in a State very 
near Fluidity, ſo that the Particles which the Fire had almoſt brought 
to Roundneſs, have but a very ſmall Contact; as appears by the Fragility 

of the Steel thus hardned, which breaks like Glaſs, and has a ſhort 
Grain. Steel, thus hardened, is highly elaſtic ; for what Workmen call 
hard, is the moſt elaftic : As appears by the Congreſs of high- hardened 
Steel Balls, which return, in their Rebound, the neareſt to the Place 
we let them fall from; and, next to Glaſs have the quickeſt Elaſticity 
of any thing we know. 

That we may not be thought to have given an imperfect Account of 
the Elaſticity of a Steel Spring, becauſe ſuch an one as we have deſcribed 
wants Toughneſs, and will immediately fly when bent to any Degree; 
we muſt beg Leave to conſider farther the Properties of the round Par- 
ticles, or little Spheres, of Steel, in which we have ſuppoſed a Polarity. 

Fig. 11. Let us ſuppoſe A B to be two little Spheres or component Particles of 
Steel, in which, at firſt we will ſuppoſe no Polarity, but only an Attrac- 
tion of Cohefion. Then, whether the Particles have their Contact 
at c, d, e, u, or at q, s, 5, their Coheſion will be the ſame ; and the leaft 
Force imaginable will change their Contact from one of choſe Points to 
another; becauſe in the rolling of theſe little Spheres, they do not come 

into more or leſs Contact in one Situation than another. But if we ſup- 
poſe. the Point ꝝ in each Spherule to be a Pole with a Force to repel all: 
the other Points » in any other Spherule, and likewiſe s another Pole, 
repelling g the other Points 5; the Spherules will cohere beſt, and be at 
Reſt in that Poſition where the Points c, e, are in Contact, anck n and at 
equal Diſtances. on either Side, For if the Spherules be turned a little, 

Fig. 12. o as to bring the Points 9, d, into Contact, the Poles u, u, being brought 

- nearer, a& againſt each other with more Force than the Points 5, , 
which are now farther off, and conſequently drive back the Spherules 
to the Contact at c, c, beyond which mu heir. Motion, 81 

* 
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vill go to 2 J, and ſo backwards and forwards, till at laſt they reſt at c, e, 


which we may call the Point of Equilibrium for Reſt in a Spring. Now | 


there are beſides this, two other Points of A quilibrium, beyond which 
the Spring may break, which are the Points e, e towards , and e, 
towards 5 that is, when the Spherules have their Poles u, u brought 
very near together, the mutual Repulſion increaſes ſo, that the Attrac- 
tion at the Contact is not able to hold them, and then they muſt fly 
aſunder, the Spring breaking. We- ſuppoſe the Points e, e, to be the 
Points of Contact, beyond which this muſt happen; but that if the 
Contact be ever ſo little ſhort of it, as between e and d, the Spherules 
will return to their Contact at c, after ſome Vibrations beyond it, as has 
been already ſaid. This is the Reaſon why I call e, (in one of the 
Spherules) and it's correſpondent Point e on the other Side c, the Points 
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Fig. 123. 
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Fig. 14. 


of Aguilibrium; for if the Spring be bent towards 4 (Fig. 10.) fo that 


the Sherules, like A and B, (Fig. 14.) touch beyond e, the Spring 


will break : Likewiſe if the Spring be bent the other way, till the Sphe- 


rules touch beyond e, then it will break the other way. Now when the 


Spherules touch at e, e, or at «, e, the Spring is as likely fo return. to 1t's 
firſt Poſition as to break; for which Reaſon I have called the Points e 


and e, Points of A quilibrium, as alſo having known by Experience, that 


A Spring left bent to a certain Negro; has, after ſome Raves broken of 


itſelf. 
From all this it appears, that Spherical Particles will never make a 


tough Spring ; therefore the Figure of the Particles muſt be altered, in 
order to render it uſeful; and this is what is done in bringing down the 
Temper of the hard Steel, and letting doum a Spring, as it is called. 
What Change ought to be made in the Particles, we ſhall firſt ſhew; 
and then conſider how far that is done by thoſe who make Springs. 

Tf the Parts ſuppoſed Globules, as in Fig, 10. are now flattened at c, 
where the Contact is, ſo as to put on the Shape ned cd es, the Contact 
will be much increaſed, and reach from d to d, fo that in bendipg the 


Fig. 15. 


Spring there will ſtill remain a great Contact in the Particles, and the 


Points of A quilibrium for breaking (viz. e, e above, and e, « below) will 
be removed nearer to the Poles , or 5, than when the Particles are 
round ; the Conſequence of which will be, that the Spring muſt be bent 
much farther, to be in Danger of breaking, than in the former Suppoſi- 
tion; as may be ſeen in Fig. 16. where two Particles being opened 
about the Point d as a Centre, the attracting Points c, c, and %, have 
ſtill ſome Force to help to bring back the Particles to their whole Con- 
tact; becauſe in this Shape of the Particle the attracting Points c, c, 9, J, 

are removed but in Proportion to their Diſtance from the angular Point d; 

whereas if the Particles had been ſpherical, and the Line d 4 an. Arc of 
a Circle, the attracting Points c, c, and d, &, would have removed from 


Fig. 16. 


one another farther than in Proportion to twice the Square of the Diſtance 


from d, as in Eig. 12. and ſo have afforded very little Help for bring- 


ing back the Particles to their Contact. A Row of Particles in.the 
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ſoftening is ſtopped by quenching it in Water, or Oil, 
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Spring thus conditioned, is to be ſeen in thè natural State at B A; Fig 17. 


and bent at àᷣà in the ſame Figure. Here it is to be obſerved, hs ie; m 
this Figure of the Particles you would bend the Spring to bring the Par- 


ticles to touch at their Point of breaking Aguilibrium, you muſt open 


them ſo much on the contrary Side, that the Spring will be bent far be- 
yond any Uſes intended to be made of it, as appears by Fig. 18, where 
two Particles are brought to touch at the equilibrating Point e; and by 


Fig. 19. where many Particles being put into That Condition, the Spring | 


is brought round quite into a Circle. 

Now the common Pradtice in making Springs: is the moſt likely to 
produce this Effect required in the Particles; for the hard Spring, whoſe 
Particles were round, or nearly ſo, is heated. anew, and whilſt it is 
cooling gently, the mutual Attraction increaſes the Contact, ſo that the 
Particles grow flatter in thoſe Places where before they had but a ſmall 
Contact; and leſt this Contact ſhould become too great, the Spring's _ 
or Greaſe. 
Another way of making Springs, is to begin and ſhape them in cold 
unelaſtic Steel, and then having heated them to a ſmall Degree, for Ex- 
ample, to a Blood red Heat, immediately to cool them in ſome proper 
Liquors. This alſo ſettles the Particles in their oblong Figure, through 
which they muſt paſs before they become round, or nearly ſo, ina white 
Heat. That Particles of Steel are fixed in the Figures which they have 
at the Inſtant of dipping, will not appear ſtrange, when we conſider, 
that dipping red-hot Steel in cold Liquors, in a particular Poſition, 
makes it magnetical. If it be aſked, how we account for making Springs 
only with hammering, it is eaſily anſwered, That we can make Iron 
and Steel magnetical only with hammering and if we can give and 
deſtroy Poles in the whole Piece, there is no Improbability to think we 
can give Poles. to little Parts; or rather bring into a particular Situation 
the Poles which they have; for 1f the Poles that we have conſidered be 
placed quite irregularly, there will be no Elaſticity at all. Agreeable 


to this, Springs may be made of other Metals than Tron or Steel; though 


A Deſeription 


of a Barome- 
fer, awuherein 
the Scale of Va- 
riation may be 
increaſed at 


Pleaſure. By 


not ſo perfect, by Hammering ; for it will be ſufficient for the little 
Particles to have Poles that attract and repel one another, driven by. the 
annere into a regular Order. 


N. B. 7. bis applied to the Vibration of a String, will better- ſolve 177 
ſeveral Cafes than Aitraction alone; and the e of Glaſs is juſt the 
ſame as that of a very brittle Steel. Spring. 


VI. ABC D, is a Cylindrical Veſſel filled with a Fluid to: the 
Height W, in which is immerged the Barometer S V, conſiſting of the 
following Parts; the principal of which is the Glaſs Tube T P (repre- 
fented feparately at / p) whoſe: upper End T 1s hermetically. ſealed :. 
This End does not appear to the Eye, being received by the lower End 


of a Tin Pipe G H, which in it's other End G receives _ 
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Rod, or r Tube ST, either hollow or ſolid, made of any Materials what- tbe Rev. Mr | 
ſoeyer, thereby fixing it to the Tube T P. The Rod S T may be taken gon Rown- 
off, in order to put in it's ſtead a larger or leſſer, as Occaſion requires, 8 
J is a Star at the Top of the Rod ST, which ſerves as an Index, point- ge in Cam. 

ing to the 'graduated Scale L A, which is fixed to the Cover of the bridge. No, 
Veſſel ABCD. MN is a large Cylindrical Tube made of Tin (repre- ; — 3 
ſented ſeparately at m) which receives in it's Cavity the ſmaller Par of 15 
the Tube T P, and is well cemented to it at both Ends, that none of ; f Fig 40. 
the Fluid can get in. 

The Tube T P, with this Apparatus, being filled with Mercury, and 

unged into the Baſon V, which hangs by two or more Wires upon 
the lower End of the Tube MN, muſt be fo poiſed as to float in the 
Liquor contained in the Veſſel AB CD, and then-it will riſe when the 
Atmoſphere becomes lighter, and e contra. 

Let the ſpecifick Gravity of Quickſilver be to that of Water, or to 
the Liquor the Barometer floats in, as.s to 1: And if it be propoſed 
that the Variations of this Compound Barometer ſhall be to the contem- 
porary Variations of the common Barometer in the given Ratio of » tor, 
this Effect will be obtained by making the Diameter of the Rod ST to 


the Diameter of the Cavity of the Tube H1, as Z 21. . to 1, which 


may be thus demonſtrated. 


Let us ſuppoſe that the Variation of the Height of the Quickſilver in | 
the common Barometer, called v, is ſuch, that a Cubic Inch of Quick- _. 
 filver ſhall riſe into the Vacuum XT; in order to which a Cubic Inch: G 
of Quickſilver muſt riſe from the Veſſel V, that is, the Surface P muſt 
fublide ſo far, that a Cubic Inch of Water (if that be the Fluid made- 
uſe of) ſhall enter the Veſſel V, by which Means the Barometer with the” 
Parts annexed will be heavier by 4 Cubic Inch of the Fluid. | 
Now this additional Weight of a Cubic Inch of Fluid will make the 
whole Barometer ſubſide (according to the Laws of Hydroſtatieks) *till 
a Cubic Inch of the Rod HS, immediately extant above the Surſace 
at W, ſhall come under it; but the Length of ſuch a Magnitude of HS 
Will exceed the Length of an equal Magnitude of Quickſilver i in the larger 
Tube X, as much as the Square of the Diameter at X exceeds the Square. 
of the Diameter at H (the Lengths of equal Cylinders being reciprocal. 
to their Baſes). - That is, the perpendicular Deſcent of the compound: 
Barometer will be to v, the perpendicular Aſcent of the Mercury in the 
common Barometer, as d to 1 (ſuppoſing this the Ratio of the Bases) 
and conſequently will be equal 9 | 
Bur by this Deſcent, the Diſtance PW 1 the Surface of the 
ſtagnant Quickſilver and the Top of the Fluid will be augmented by a. 
Column, whoſe:Height is 4 v, the Deſcent of the Compound 'Barome- 
ter; and conſequently the Weight of the whole Column of the Fluid 


prefling on the lower Surface of the Quickſilver (to which the * X 
| iss 
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| ry on this Account will only be ye rh 


Barometer, that 1 is, 1 is to I, as d += £4 5 


| Progreſſion, the Sum of them all 6 3. Hence we have 122 —— 
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is partly owing) will be increaſed by a Column of that Op and this 


' Increaſe, would produce a ſecond Aſcent of the Mercury at X equal to 
itſelf, namely d v, were the Fluid as heavy as Quickſilver; but ſince it 


18 ſuppoſed to be lighter 1 in the Ratio of to 1, the Ace of 90 Nene 


But now, as in the former Caſe, hen the Aſcent of the Mercur 


was v, the Deſcent of the Compound e was ſhown to be d v, 


ſo here the Aſcent of the Mercury being © — the Deſcent of he Com- 


O | 
| and the 


pound Barometer will be EY, and the next Deſcent 3 


4 


next 25 and ſo on to | Infinity, Therefore the whole Deſcent of the 


Compound Barometer, is to the Aſcent of the Mercury! oN the common 


dd d 


5 1 7 AS Sc. to 1, 
or as 7=a to 13 dent the T erms of the Series being i in Geometrical 
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ds 1227 + 26 at Lo: 206: wan 74. 


that is, the Diameter of 8 T to the Dingeter of HI, as 1 to 1. 
Q. E. D. . | 7 | 


Example I. Putting 5 = 14 and» 1, the Variations in each Ba- 


rometer will be equal, by taking the Diameter of S T to the Diameter 


of HI as y 1550 13 that is, as 30 to 29 nearly. 
Example II. If» be put infinite, the Diameter of 8 1 will HB to the 


Diameter of HI vV—to I, or 1 to V 14 ; that is, as 1 035 


nearly. 


The Bardem of be Veſſel v, ind the Ends of the Tubes, ought to 


be made rather round than flat for their more _ Motion 2 and down 


in the Fluid. N 
4 | C | 5 8 \ 11 


n of My Gerſten's Book; &c: "oa 

It- will be convenient to have a ſmall Baſon fixed - upon the $412 
Star, to contain Shot for the more caſy poiſing the Barometer in 

the Fluid. 

VII. The Eſſay conſiſts of 3 Chapters ; the firſt is ; wholly Mathe- 4s Accor of 
matical, containing a new Theory concerning the Propagation of tremu- 4 Book intitu- 
> — Vibrations along a Series of contiguous elaſtic Bodies. The ſecond go 3 

lies this Theory to the Solution of the chief Appearances of the Baro- fen ee 
3 and the laſt explains the ſeveral States or Conſtitutions of the na Syſtematis 
Air and Weather connected with them. | novi ad muta- 

To give a clearer and fuller Apprehenſion of his Matter, our Author tienes Bareme- 

thinks it neceſſary to alter the common Definition of Elaſticity, and uſe ORE | 


the following new Terms: The natural Equilibrium of an Elaſtic Body; demonſtrau- 


it's violent Equilibrium; and the Line of a tremulous Vibration. das, cui adjec- 
By the natural Equilibrium of an Elaſtic Body, Mr Gerſten means the 3 3 


external F. igure and Extenſion, which an Elaſtic Body naturally has, Roris decidui- 
when free from all external Preſſure. By a violent Equilibrium, he un- errorem anti- 
derſtands that State or Degree of Expanſion which an Elaſtick Body is quum & vul- 
kept in by ſome external compreſſing Force; and he calls that the Line f Pat 2 
of a tremulous Vibration, which a Point taken at Pleaſure in an Elaſtic experiments. 
Body deſcribes during the Vibration, nova excuti- 
paß over, for Brevity ſake, the Corollaries drawn from his Defi- ens. Franco 
nition of Elaſticity concerning the Acceleration and Retardation of a 55 . r in 
Vibration, as alſo the Deſcription and Uſe of an Inſtrument contrived 3 % P. 
to prove the Truth ot what he had advanced; nor ſhall I take any parti- 
cular, Notice of Prop. III, IV, V, and VI, wherein he treats of the 
Velocity of the Elaſtic Bodies in their tremulous Vibration, of the 
Motion of ſtretched. Strings, and their ifochronal Vibrations. - 
In Prop. X he demonſtrates, that ſuppoſing three Elaſtic Bodies to be- 
detained in a violent Equilibrium in the ſame; Line of tremulous Vibra- 
tion, if the middle be farther compreſſed on all Sides, ſo as ſtill to remain 
contiguous to the neighbouring Bodies, it may be reſtored, by tremulous: 
Vibrations, to a greater Extenſion. than it had before. He then ſhews. 
the ſame to be true, ſùppoſing the elaſtic Body. be placed between ſeveral. 
other homogeneous elaſtic Bodies, in the State of a violent Equilibrium. 
For the Uſe and Application of all this, he refers us to the third 
Chapter. 
The XI and XII Propoſitions deſerve ende Jeans: In the for- 
mer he deſcribes a Machine, by which any curious Perſon, may. enquire: 
into the Phænomena and Laws of the Propagation of a. tremulous Mo-- 
tion: In che latter he explains and demonſtrates the 'Pheory of thoſe. Pro- 
pagations, found out by the help of this Machine, The Subſiance of. 
them is this. 
Suppoſe a Series of elaſtic Globules or Rings, o, b, c, Ge. in the Fig. 211. 
Line of a tremulous. Vibration. A B, to be kept in a violent Eguililrium, 
an Obſtacle — Races: At. A and B. 6 alſo, the laſt 
= > ie 3 Rar er 
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Ring a to be compreſſed. farther towards „E. ſo as that the” Spee 
elt in- che Line of Vibration may hd taken vp bythe ot fers. 
Pbeſe Things being fuppoſed, che Author afſerts, that by che Refti- 
totion of the compreſied Non J a, the Force ĩmpreſſtd will be propagated 
through the otlier Rings by un indiri,ta ACG, % ee Ng an 
_ reftoring itſelf will firſt Sed pvpen l, urid compteſt it by tde Diffe- | 
rence of the Forces. Pheni# being compreſſed, Will transfer the Force 
it receives, not backwards, but into the Ring c, by an individual 
Action, and compreſs it likewiſe in Proportion to the Difference of the 
Forces, and ſo on in the other Rings. So that the Compreſſion'of the 
laſt Ring or, Body-15-0 be looked upon as it. were tikeva Subſtance or 
Body put. into Motion, which continues in Motion, till / itomeets with 
ſomething elſe, that makes an equal or ſufficient Refiſtance . 

From the Whole Mr Gerſten draws this material Propoſition, that 
the, Body a may-after this manner acquire, by repeated Vibrations; a 
greater Expanſion in the Line A B, than it had before; provided the 
Ser ies he long enough, ſo that the Force impreſſed may not be ſoon fe. 
Hected- This Matter is treated of more oh im F an the: following Fro 
poſitions, to the end of the Chapter. rr! 

The ſecond Chapter is an * — 65 the T beory Allivereny! 10 the 

Solution of the Pbænomena of eee after the following wan- 
ner. The Partieles of Air, ſays Mr Gerſten, however unknown in other 
reſpects, are very well known to be capable of receiving and propaga- 
ting tremulous Vibrations: From hence it follows, as alſo from ſome 
Principles of Sir 7, Newton; that the Air (as in Prop. V) may be dilated 
by repeated tremulous Vibrations; and by Prop. VI, theſe Vibrations 
may be generated or produced by a . Motion of the Particles of 
the Air, or by the Agitation ofa Wind. 
--- The Author in Prop, VII and VIII, under bes to demonſtrate; that | 
the Dilatation produced by the Motion of a Wind, is leſs when the am- 
bient Air has a Motion the ſame Way, than if the Wind moved with 
the ſame ſenſible Velocity againſt the quieſcent Atmoſphere; but that 
this Dilatation would be greater, if the n ek had a Flux or Current | 
in a Direction contrary to that of the Wind. 0 

Mr Gerſten demonſtrates in the next Propoſition, that a perpetoa Eaſter- 
ty Mind will reign in all Places within the 'Tropics, ariſing from the 
diurnal Heat; and that this Wind will diffuſe itſelf to the other Regions 
without the Tropics, and have a Direction declining from the Ext 
towards the North or South, according to the Situation of the Region | 
on the terreſtrial Globe; that it's Motion will be more remiſs,” the nearer. 
the Places are to either Pole, and that the Angle of Declination from the 
Eaſt will be greater for the ſame Reaſon. - * 

The preliminary Propoſitions being thus ſettled, ne procteds n 
Prop. XIX, to account for the riſing and falling of the Mercury in the 
Barometer thus, Tbe Air of the Atmoſphere in our Regions has à na- 
tural Motion or Current, whoſe n. is ſituated per the Eaſt 

6 | and 
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and North Points of the Compaſs. If therefore a ſpecial Wind mould 
ſpring up and blow in a — Direction, it will produce tremulous 
Vibrations, and conſequently Dilatations of = Ag then equal Bulks 
of the dilated Air dilated, will have a leſs of Matter than be- 
fote: Therefore the Gravity of the Air will "leflined, and by Conſe- 
quence the Quick ſilver in the Weather-Glaſs will fall. And this De- 
creaſe of Gravity in the Air, and of the Height of the Mercury in the 
Baroſcope, Will be proportional to the Greatneſs of the Force of the 
Wind and Degree of Oppoſition of it's Direction to that of the Flux 
| of the Atmoſphere con junctly. 
This: ſays Mr Gerften, is. the Neaton why the Mercury falls when 
herly-or-Weſterly Winds blow, and why the Quickſilver finks ſo 
very low when theſe Winds blow Storm: On the contrary, ſince the 
Effect ceaſts when the Cauſe is removed, the Height of the Mercury 
will be greater, the fewer ſpecial: Winds there are blowing in a contrary 
Direction: So that the gentle Winds that blow from the Points of the 
Compaſs, which lie between the North and the Eaſt, are, as the Au- 
thor believes, nothing but the natural and univerſal Motion, Current, 
or Flux of the Atniolphere impeded: by or meeting with very few ſpe- . 
cial Fluxes. In order to illuſtrate and confirm the Truth of the De- 
monſtration of this Experiment, he hath in Schl. 1. quoted the Expe- 
riment of Mr Hawksbce, in his 1 2 220 ene Perim. Selz. . 
Exp. 5. pag. 114. Edt. 2. | 
The Deſign of Prop. XX is to bat a ſpecial. Wind blowing 
parallel to the Direction of the ay will permit the Mercu 1 
| ſtand at a greater Height, than if it had blown in a contrary Direction 
with the ſame Force. This he confirms by three Obſervations of his 
own in the Scholium annexed; | 
Prop. XXI ſhows why the Deſcents of the Quickſilver are ſucceſſive, 
and do uſually, as well as e ren the ANI of the 4 
that cauſe: them. Kir FM 
Prop. XXII en the Reaſons why very confiderible' Alterations | in 
the Riſe or Fall of the Mercury are obſerved at the fame Time in 
different Places, though they are at a great Diſtance from each other. 
In Prop. XXIII, he takes into Conſideration what Influence the Heat | 
has on the Variations of the Baroſcope pe, and denies that it cauſes any ſen- 
ſible Changes: However, in the /econd Scbholium of: this Propofition, he 
explains by it, why the Limits the Wendt of the Meyery leflen, 
as the Places are nearer the Tropics. 313 t 7905 | a 6 SE 44.75 * Se 
The third er laſt Chapter is taken vp in accounting for the various 
Changes of the Weather connected with, or confequent upott the Riſe 
and Fal of the Mercury in the Weather-Glaſs The — — Author 
beginning with the Original and Manner of forming Vapotrs, under- 
takes to ſettle and — — upon ſolid Principles, tht Which Dr Aal. 
ky had long — to the learned "World, upon ; this" Argu- U- 
Der. 3100-200 gibi 57 x18 SIA 


:Y OL. VIII. "Parc i. Nnn "= 'In 


5 Mr Gerfien'gBurk. 

In Prop. VI he 1 makes uſe of the Principle mentioned before, ebm 
cerning an elaſtic Body, that it reſtores itſelf to a greater Degree of 
Expanſion than it was in before it's tremulous — 4 4 and endea- 
vours from thence to explain more particularly the Way, that Nature 
takes in forming and diſtending the Cavities of the vapoury Bubbles, 
and afterwards emitting or Actaching: N ny os Surſice” of s 


4s en | 


| 19 8 „ Y CT: 


Prop. VIII gives. an Acht er what will Alan to Vapenms ws. 
cording to this Theory, when the ſurrounding Air is condenſed, or ra- 
ther compreſſed by an external Cauſe. Mr Gerſten affirms, that in this 
Caſe it is not poſſible for them to deſcend... In the, Schaliam ſubjoined, 
he enlarges upon this Subject, and maintains, that the ſame will happen 
if the Air be condenſed by any internal Cauſe, for Inſtance; Cold. 

It was this Propoſition, as the Author informs us, that put him upon 


| inquiring more exactly into the Nature of Dews, which by their Fall 


in a cold or condenſed Air ſeemed to contradict this Part of his Theory. 

The Reſult of his repeated and laboured, Enquiries is a Di 
wherein- he undertakes to prove, by a Variety of Experiments, thas 
Dews de not fall, as both the Vulgar and Learned believed before, but 
riſt out of the Earth. Of this we ſhall give a brief Account, as ſoon 
as we have obſerved, that in Prop, IX and X, he conſiders what will 


happen to Vapours in any external Dilatation of the Air; and in Prop. 


XI, ſhows, that in that Caſe the Clouds are reſolved into Rain and 
upon this he deduces, from the two laſt; Propoſitions, the Reaſon: of 
the Deſcent of the Mercury in the Barometer in rainy nere and, 
on the contrary, of it's Aſcent in fine Weather. 1, 


The Defign of the Diſſertation annexed, is te. enquire into | the Nature f 
Dew, explain it's Original and Kinds, 15 | 


Al Devin, according to our Author's Pbiletophy, o owe 0 Origin? 
either to Vegetables, or terreſtrial aſcending Exhalations. Such as derive 
their Origin from Vegetables, he takes to be only Exudations of their 
Leaves, &c. congealed by the Air. Before he enters upon the Proof 
of theſe Poſitions, he gives us three general Obſervations regarding the 
CAO that are requiſite, in order to have py Dew 4 

y Place. As firſt, the Place in the Day · time muſt 
Rays of the Sun for 2 confiderable Time; for in ſhady enen r 
where the Sun ſhines but little, little er. no Dew i in to be found. mil 


muſt alſo be a conſiderable Difference; between the Heat of the Day, 


and the Cool of the Night; and in the laſt Flare, a kuficiens Moiſture 
in the Earth, 

In- treating of that Kind of Dew, Which i is 3 e 5 
of x Juice in Vegetables, he obſrryes, that ſome Plants furniſh the 
Spectator with a very entertaining Sigbt, the little Drops of Dew be- 
ing diſ lk after a very Tas not ation eee upon the 2 

| 1 ; 7 * aces 
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faces ed 4 of thelt 1 Naeh He & gives * ms te Fs of 


chem in 4 _— & DI Lean 2410 Sms 
To Seen ele e Dil oli | 


cles ig owing tb a Deſcent. from, 
Secretion \tivat gr tlle we 89 19885 nt itſelf, he covered ſeveral 
with Glufſes, öf tatthien Veſfels,” fabide their Mouths downwards att 
pet the next Day Plent nty o of this Fa of Dew. appeared in it; wow 
regular Farm, ths be wh HE _ 
As to the next Species. or common Dew,, he. produces, 7 many; 
and ſo differently. made cc le 2 vulgar, Opinion of 
all 1 iffic ho to en it 
e 21 wit "clin Ons F 75 EN t\ 10 


Air over the Plant, ery 


the wide was more Res 175 Sd. e ESE: | of. one, INT chres | 
Inches, the lower was overſpreatl with Dew, Wie the upper had none. 
He is ſo impartial as to mention, in Section XVI, 0e E Hae es 
which he made,, and at firſt View, ſeemed to contradict his Gade * 
For Inſtance, when he uſed convex Bodies, whether ro ach cylindr 
cal, he found the upper Surface covered with Dew, and that, whether 
they were laid upon the Ground, or ſuſpended at any Height fri 
This Obſervation is general, and extends. oh 111 of this — : 
that are only contig 00s, 28 1 of Straw, Hay, os Wool. It is o 
Obſervations of this Kind, ey ar Opin * of Dews. alling, owes. 1 
it's Birth and main Support, erſten t N an e 
theſe diſtinctly in another Fifey - 5 leaſt 5 
mean time be, dtawn from chen ark, 15 ly; rods , of the —.— bs 
of Dews from the Earth, he oppoſes Paberioiene| to Experiment. 
Thus in Seton XVII he. lays pon the Ground. 2 Board >, hah 
and a half long, eleven Inches broad, and two. Inches and a half Pie 
with a Quarter of 'a Sheet of Writing: Paper upon Abs. havin gaboug an 
Inch hanging over one Edge 'of it. A 01 
To ſecure the Paper from bein 1 out gf, ir Place by che the 
Wind, he faſtens it with aß Awl bee heat around 
wooden Handle, and 70 A Kaife A of 4 c Ping dric Wood End dle, * 
an additional Weight. Upon his Return t 105 ſee what Effect the g 
had upon them, he band Gat the ſmall Part ef the Paper, which was 
e extended 


* 


11 


— Halghtr.gfeathmiten; | 


extentied. over che Hüdge; was -thoiſtened with Dew, while the geſto ol 
the Kt  aalfo the upper Surface of the Board, were dry, but che 
apf rts of the Handles of the ANHand Knife all wet. z; oh ” 
N Experiment Wrelhing kin to othis was made with aG 
Tube aid tiorizontally upom ai Braſs Plate) fourteen Inches ſguare, hav+ 
ing about two 1285 and a half reaching beyond the Side of the Plate. 
Ne Tube was kept from rolling by two Paralſelopipads of Lead. The 
Event was, the whole Surface of the Fube was bedewed, while the up-, 
Per Surface of the Plate remained dr. 
In Seen XXI, XXII, we have a Set of E ice lads with 
concave Veſſels; having their Mouths t upwards, abd placed at different 
Elevations above the Earth. In 1881 Caſes alſo he found no Dew at 
the Bottom of their Cavities, nor on- he Sides, excerpt within about an 
Inch near the Brim. _ 
Since Hoar- Froſt is only common Dew congraled, be WS Ar 9 | 
ſelf tb make ſome of the ſame Kind. of; Experiments upon that, with 
Braſs" Plates laid upon the Ground as before, Theſe likewiſe: he found 
tovered with this Kind of Froſt below, but en: On the i Wen Super 5 
ficies, agreeably to his Hypotheſis: io bs | Wu . 
FThe Author cloſes the Diſſertation with a curious cs: into the 
Nature/and Original of Honey«Dew.”"" This he takes to be nothing but 

the Excrements — ſome Inſects Which are to be met with, adherin to 
the lower Superficies of the Leaves of Aue and e to the Evi- 
dence of Senſe for 4 Demonſtration. I 11 J n n ors 
Let any inquiſitive Perſon, ſays be, lay a Piece of Paper pace any 

of the Leaves abounding with theſe Auimalcula, and in a ſmall Space 
of Time he will find a Liquor, or ſoft Subſtance, the very ſame with 
What ere call Ros Mellis, gathered together in good Plenty upon it. 
Of the Die- VIII. In Juhy 1741, being to take a Journey with our famous Haller 
_ of ＋ to; the Mountains of our famous Hercynia, I prepared, among other 
aa e * Thiogs a Barometer, with which I intended to, make Experiments as 
Sam. Chrilian we went along. I had carefully divided the Scale of Aſcent and De- 
Hollman. In ſcent of the Barometer into Rhinland Inches and Twelfths, or Lines, 
3 from the z0th to the 32d Inch. When. I went to apply it to this Baro - 
ow Thad. meter, which was a made, and compared it with 6 others, which 
Nat. P. P. O. J had by me, I found unexpectedly, that none of them exactly agreed 
No. 464 . in Height; there being a Difference from 2 to 12 Lines between them... 
1 FI Read I was: ſatisfied that there was no Fault in any of them ; and yet the 
Way and. new made one, which I had hitherto found, to be exceeding good, and. 
very ſtnſible, roſe 2 Lines above them. On my Return I began to in- 
- quire-diligently into the Differences that I Rad. obſerved, and as I found 
them to be the ſame: again, I conſtructed. new Barometers, with, up- 
right Tubes, but different e I found again the Differences 
: between theſt-r9-be- from!) x: * 4 Lines and vr Which roſe the 
highhieſt, exceeded that Which I have called. my beſt by full 6 Lines. 
N 12,1 * the ſame r ts with theſe 16 Baromaters, 


bis en f ; and 


1 


ndiagain!pbleryed-ovktl he ane bac inks prepared 
20, new antes, with uprigbti Tubes, Hart of them having bebt! Glaſb 
Ciſterns to 8 Quickſilver deſcrnding from the Tubes; and Part 
without. Here I obſerved ro Heights f theſe Rarometers tb differ 
from t ton Line, and to exceed che Height of my beſt Barometer 
4+: Lines. e e ye! 3 e fv: $1339% tigf K Derr 2 51 HU 1 finda > of 
It is not neceſſary; to mention / with; how much Circum ane 
Care 1 conſtructed all theſs Batometets. — aſ chico aftey the 
ſame Manner, and great Care was taken that no Air ſhould remain in 
che Extremity of the,. Tubes, or between the Particles uf "Quickſilver, 
or ſtick to * Glaſs. The laſt 18 were made with the fame Quick - 
ſilver perfectly put̃ified. But there was ſome Difference among the Glaſs | 
Tubes, which! wich ſome other Circumſtances muſt not be paſſed over 
in Silence: For my beſt Barometer, in which the Quickſilver has al- 
ways the leaſt Height, has a Tube gude af green Glas, and a ſepa. 
hay Ciftern wade of #24 fine Glaſs, "with. ;Quick(ſilverin-it. :/-L 
ſhall: diftingui hh it in| als J. ßer Ns, f; and that which I-ufedivin. 
che Mountains'of . Herend, under No. 2. But that Tube, in which the 
Quickſilver roſe higheſt, 1 en aztulf Rhin Inch higher chan on 
Ns. f, is made of the whiteſt Glaſs. It is inferced ita 4 wodden 
Ciſtern, and has a femarkable Phoſphorus ; bt changes it's: Heights 
more ſlowly than any of the reſt: For I ſuppoſe every body knows, 
that the Quickſiſver does bt riſe in all Birbricters inthe fame Manner, 
and with equal Readineſs.'7 I have known it myſerf above theſe ) Years, - 
I ſhall: diſtinguiſh this Barometer under Ny er Jo vader ak > a 
eats one, 3 a 2 e 


wonde 0 at; 3 for che, C Cauſes Yo their not agreeing are evidene/ Ns; 6 is. 


is received TE 


ane diagonal one, but with a double Bend, ont 9 
by that Part of the Tube to. which the Scale is apÞftcd:* 
Angle of about £5%,. with the perpendicular Part of the Tubey 
| double. Angle 15 * of. the. 1 rr ofthe © 
Tube, t uickſilver my eceſſit won ly retarded im it's 
Aſcent the e | 8 25 he | DOK ; 5 15 
The Barometers, which I have deten b wcond'Olaſk, Naive all 
of them Glaſs Tubes of a different Kind; but the Gläſs ivfubjeft-rorohe 
Fault, that when melted ad 4 Lang, the Sutface becomes covered with! | 
very. ſmall Scales, and. loſes Payt.of it's" anfparency. And theſerare 
the Tubes in which the Qui ber riſes to the' greareſt Height inthe 
upright. a and ſunple BarowegMil EG 25 — ich ptouocyche 
| Pho /phor. PLUS... wet 75 48g ü my all} & w—_— . 48 wig 
ENT 1 ferret thoſs 83 1vieti cont of 
A brrde Eire, Ankh wert! 
the ſane Mime, The Bato 
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com x _ cillineal and fm * among theſs 
foub ict of boſs difffterice of Hei le Avi a 


ihr, that fem 3110 22 Eine; and 

che greateſt Elelght in theſe did not exceed the leaſt, Prune 
Ame aa mentiohecd before, e. eee 
Are ve therefore to ſerk the Cauſe of 
the Glaſs Tubes? Is not the Surface of ons 
the: Surface of another, and . 1 not th 8 
Ascent of ſthe 
Cauſe? in 0% 2 


{alt now give 5 tt bent = 97 beten. ee 4D 
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d Haramet s ney a7 wade haf. 00 bi 4 * - 2 . 4 Ns 
Zenn Dee fe 5d y:m 93s! 355 hes lily Ui 3 201.C90 5 
| 5 Aperture of Height of the "100 1 e NE! N & 
ö 135 5 9 7 Tube. chen Th Feſbtr * ; | 
e SEO TSUNY SV % 1. 3 meters made ir che dame Time. 
; N 1 3 20 Line - — BB: FOR and ig the; fame Place, have diffe- 


Fe * 2 . ee 277 led. e ht we n to a 
e yt NOS 8 0 "think" out 3 a Nee 
er 11 rc g109.$4'4 witkthe fame Eirneftnefs'as (ton 
JF" 282 Tbe mometers, before we can with 
6 5514 fe S 2 ' ſufficieht Security collect fram the 
* A I g 2 11091 Obſervations of Barbniethrs,” 


5 e e i028 Pug 21) weir mean Fichghts Iv 
b wm] Places, 


on a 4 
* 


Plabes, and A , unohg othet 
above the Surface of the Sea "Ace ot Ring 6 e 
now uſed for 7 Yeats, © and put N. 1. he mean n Height 
of the Quickſilver here will het = Slat ! Toft? 122 Foot 3 but accor 
ding to che 2d, which' I uſed Mountains e 28% 01% 
to Which the reſt ma Er cafily ate * 0 N37 E 

But to conclade, 1 mall add only ohe thing more, which Fakes 
with the Barometer on the Metal- bearing Mountains of bur Hercynia, 
and on the loftieſt Summit of them, called i 10 German. Der Brocten, or 
Der Brockeſberg, L went "thithet Fl 9 when the Barometer Juſt now 
mentioned ſtood: here at Gottinghen 4728/0 %, but the next Day on the 
Summit of Bhthſberg it ſtood at 257 297; hen i in che mean Time the 
Height was altere@ only 2 Lines here. Therefore the difference of 
Height between this Place and the Top of Bhickfoerg, Which is 1 
biste of alt te Mountains in this Nachbept568, f 441! 
whidh) according to Scbencbzer's Computation, "would aner to 2: 550 
Paris Feet, or in round Numbers to about 2 500: Which Height; tho“ 

it ſeems conſiderable enough to the Inhabitants e this Mountain, yet 
can by no means be ſet in Competition with the Mor tains of Si rer dand, | 
France, and other Countries. 

IX. The Barometer I am about to deſerith; is not different dm Toe Imperfec- 
from ſome uſually made, it being of the Diagonal Kind from whence the _ of the 
more minute Alterations are more readily diſcovered: Of this Fortn, ee, * 
many have been made by the late curious Operator Mr Patrick, who 14 Inproue- 
though he had done ſo much towards the proving the Weight of the A ment mad in 
moſphere by which the Mercury in the Tube was fuſtaiped; he. hirnſelf Cu 5 J &y My 
did not believe it, but run, into that Ablurdity. of the unicul; fr Fly- Albby. my 

other 1 872: DIS TEL. NWS 208 5 Zouche in 

There is an n ene or KnperfeBion? in moſt, if not all, of thoſe Leiceſterſhire, 
Diagonal Barometers ; for after ſome time, the various rib ug and killing, 5 hy ers. 
and Changes of the Weather, of Heat and Cold, bens Oo al Particles 5g 3 
Air that have been interſperſed 1 in the Mertury, have gotdogether in a Some Obſerva- 
larger Maſs; a8 they Will incline by Attraktion, nh e 
Mercury 3 and bet Quantity of Air. will be dilated.by Heat, ard ane a 3 
tracted by Cold, ſo as to A2 the Deſign ther 102d , f Ane RR * 

Beſides, there is ſuch a GokieGori or Attrition;of the: Mercury to. the ton, F. R. 8. 
Tube, -(eſpecially inthe ſmall ones) that after fone Dimey: thie Mercury No. 448. 
that id not truly! cleanſed/from ita DndB, and purgod vfb. Air; F June 
remarkable Changes of the Weather will neithafl rie nor falt. Albwhlots Ce, 
Embartuſſment is taken off. and the Difficukties W ry 

T(3- 3} . — 

Me Cha. Orme's Improvements-of the Barometer, 8 the Method 
| 5 (76 3 e een enn Hawing: g. 0 Oise & Boz 11 We 
Witt "The « ? IF. Ladies e „ane e ah 
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Fieſt, The QuickGlyoris-all | pirifiec fm 3's Droſs and-earthy Par 


ticles by Diſtillation ; z and when the T 885 is filled by a Pound and half, 
two, 
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of the. Ni 


3 bay or three ounds of 3 and all che Air got ar by-the-Me: 
| v uſcd; in filling Tubes, then the remaining Air is got out hy ſuch 
| an intenſe. Heat of Fire as makes the Mercury boil; by which Ebulli- 
tion an innumerable . of fmall Particles are emitted, and blow 


Voith a great Velocity at the open End of che Tube, till all the Air is 
5 quite cleared out; which curious as well, as ung Operation is con- 
17 wed, 92 2205 Space of four Hours: And when no more Bubbles would 
rife in the Tube, it, remained whole, with it's Mercury of a moſt lively 
Gy e with, this Difference only, that the Mercury, ſo. 
purged from it's Air, did not fill the Tube ſo high as when firſt put in 
dy about two Inches; which is a plain Pemonſtration, that in that 
Tube, which. was 49 Inches long, there was interſperſed: in the Mercur 7 
at firlt filling it, ſo much Air as wquld falh two dach ef the ee 
which w was a 24th Part of the ſaid Space. i. 10 
Me whole peration I myſelf 2— the 20th of cre, 1 734 wy 
. ' And further I can affirm, that every Part of the Mercury boiled for 
a long 1 0000 and the Tube was gradalim ſo red- bake that with a warn 


| Knife I could make Impreſſians 1 in any Part of it. 1003 2d t 31 
a ard ſeveral \Perſons NS, 


And Fs I the. rather mention, by reaſon I have h he: 

and thoſe not incurious, affirm it was impoſſible. 2140 
Ad that this is the moſt: ſure and certain (if not fo only) Method 
. etting out all the Air, may be judged by the boiling of Water: 
. in it's Ebullition W dh a Beat SIS: of BN for: A m 
W of Wen 5 152d va qos 
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LES Th Pe rſeetion of rhe/e theſe ended e which da all Nurs 
MOR og + have ever oferved i in the follroing Particulars : 81:7 


1. Theya are ſenſible of the ad minute Changes of the Air whatſo⸗ 
ever. 17188 8 100 bas 439 10 A toe ee nt 
"= hey foretel the Weather by a much dog Spa pace of Time than 
others, as moſtly 20 Hours, ſometimes 36 or 48 Hours: Nay, before 
great Tempeſts, and ſuch Rains as cauſe grear Flood, for @ mue 
longer Time before they happen. n 

3. Although they are ſo ſenſible of ſuch minute Ces of thi Air, | 
yet the moſt intenſe Heat will not raiſe them à Hair's Breadth, nor the 
greateſt Cold make them fall. This ſhews 72 5 are Perfect Barometers, 

and not in any Degree Thermometers. "Ba 
4- You: may by them diſtinguiſh Aber, if they ſhew for Rain, it 
will be little or much. 
. As by other Barometers you cannot tell che Weather, but by a 
paſt and a Tong Obſervation 3 theſe. tell you the Inſtant of Time you 
come to them, what the Weather is going to be: For by rapping, the 
BAY ww your 7 2 275 ar it is going yy x fair or very Hi 9 1 
x LITE FE E e 411 . ˖ 
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wal, it will ſeatce make ang Nen fte Riſe. 
1 have had one of the Glaſſes By me for 19 Yeats; ind hive con- 


ſtantiy obſer ved it's Moti tes 100 has very ſeldom failed me in fore- 


telling any Eonfiderable fe Weather: een 
But as fome People Me Ae Notions, as not judging efter- 
ward Whether they were told true or faſſe, and others may miſs in their 
Expectations of perfect Certaintres, which none can attain oy it will 
not be improper to make the following REMARK S. | 


— 


4 


1. Though you Gn foretel it will rain on the Morrow, it is im- Remarks, 


poli to tell hots that Rain will fall; for as every Shower, has Space, 


i. e. Length and Breadth, if it rains in that particular Field, yet it 


may be fair in the next adjoining: And if in Harveſt, or on a Journey, 
you proclaim 1t will rain on the Morrow, ſome. will, if it does not fall 
on their Land, or on his Coat, be ſo fly as to uy the PrediRion was 
fü 4 1 

2. The Date wetter 455 only ſhaw thi Pfellure or Weigh ht of, che At- 
moſphere, and Inclination of. the Air, in and about the ountry where 
it ſtands, and not always in a particular Spot; ſo that in tte of 
great Rains, People are apt to ſay the Indication is falſe, becauſe they 


have not ſcen or heard of it; when perhaps in a Day or two you will 


bear, that it did then fall three, four, or may be 10 Miles off: For 


though the Rain ſhould be over us when: the Glaſs fell, vet dhe) Wind 
carries the Clouds and Rain with it. rl. 


3. It is very hard to diſtinguiſh on the Mercury . falling, dt it 


will be Rain or bigh Wines they equally; cauſing the Mareury to 


ſubſide. 
4. Of all thoſe who gueſs at the Weather from the Whirns of their 


own Brains, it is obſervable it is not true one Time 1 in ten, nor do any 


two of them agree about it. ihne au d 
But from Obſervations on this Barometer, it will elde fal you! once 
in 20; ſo it is above 100 to 1 preferable;' + N V 


5. It from the State of the Mercury Yeſterday 0 this Morhſhg, 
it be pronounced the next Day will be no Rain, ati I look at the Glaſs 
no more To-day ; perhaps Winds may ariſe, and ſo alter the Atmoſ- 
phere's Weight, and the Glaſs falls much, it will rain on the Mofrow, 


contrary to what I at firſt expected. Here it is plain, bud 1 Teen che 


Glaſs again in the Afternoon, I might have alſo foreſeen the Rain. 

Hence it is evident from theſe Remarks, that Judgments are taken on 
the Weather from Barometers, which do not prove ſo ; and this begets 
Opinions in the Vulgar and Ignorant, that chere is no NN at Alt 
to be had from themmm 11 ts Y; 

If they could conſider, nothing in Nature Werktain⸗ pencabsst and 
perfect, either in ourſelves,” or what we do or chink; then why de We 
expect it in the. Air ? Is it not ſuhject to as many Chances, Variations, 


and Mutations? Or why ſhould we expect a Foreknowledge of it abſo- : 


VO VIIL Part | ji. OOo  tutely 


$8: i 


458 FE | 0 of 4 „s the Heights of. nn 4 


ay lutely from the Barometer, and that 1 it and foroe us to 
f Meaning infallibly? | 
If the Barometer could only 2 very great and reniarkable Cad | 
of. the Weather; for Inſtance, in Harveſt-time, that a very great Rain, 
or perhaps Floods, were coming, the Huſbandman would ſtop cutting 
down his Grain, and ſave ſome of it being ſpoiled by the Wet: Or on a 
Journey, if I know: that if I do not get Home by ſuch a Time, or paſs 
ſuch Rivers, the Floods will be ſo great as not only to prevent me, but 
endanger my Life : And may be here is a Man's Fortune ſaved, nay 
his Life, merely from the Indications of the Barometer I and ew 
reckons this nothing, deſerves neither. 
Do not we reckon a Memory, or a Tide Sd that = to 
Mind, or notes every valuable or remarkable Event, Shough. not cyery 
Tale or trifling Story? 
The greateſt Storm that has been in en was Fan. 8, 1734. 5. 
On the = the Mercury began to fall, and on the 8th was 10 below | 
28 Inches, which has not been ſeen in this Age, or perhaps ſince Tor- EE 
ricelliuss Fime z thence. I could plainly indicate, that it would be, the 
greateſt Flood: we ever heard of, or the San Storm we ever felt; 
the latter of which it proved. 
Seme Rules and Though riſing always preſages fair, and falling foul Weather, yet 
pg a tan there are ſeveral Difficulties and Niceties in making a true Judgment 
ng the Wea. from them, and herein conſiſts. the chief Part of the Art. | 
ther, by th I ſhall not trouble you with the, ſeveral Obſervations. made by Dr 
rifong and fall. Halley, Dr Beal, Dr Derbam, Mr Patrick, and others, though they are 
"eg of the Nur: moſt of them applicable to this improved Diagonal Barometer, by reaſon 
MO their Eſteem —— pow them to be in ſo many Hands, and in moſt Au- 
| thors on the Subject, and becauſe. I have collected them in .qrder- to be 
made public, at the Requeſt of the Improver of the Barometer, Mr 
Orme, and for his Uſe; which ſome Time ſince were put into the 
Hands of Dr Deſaguliers, who is acquainted with Mr Orme. and his. 
Glaſſes. J ſhall only inſert here ſome few Obſervations, which 1 believe 
may be called Rules, *as. I have deduced them from Time to Time, in 
_ uſing Mr Orme's Glaſſes, and keeping a Regiſter of the Weather; and 
| ſhall at the End of this Account inſert ſeveral more Obſervations on 
the Diary of the Weather, now ſent with this, which are not yet di- 
geſted into certain Rules, but may in Time, I preſume, by ſome more 
Fcilful Perſons 3, or by a: longer Series of Obſervations and Regiſters of: 
| the Weather, which. I deſign, to purſue, if Health continue. 
Rules and Ob- . This Barometer very rarely; foretels Thunder, ſeldom falling at alk 
fo ion a bag it, which Mr Patrick obſeryes others do. 7 
8 2. In ſerene and hot Weather, when the Mercury is hink and riſings 
" remeter. and you have all the poſſible Certainty of fair Weather the neut Day, 
and if there happen to fall great Showers, you may conclude they have 


ks driven _T you A" N cer en you have: heard nothing, 
It. 
e > 1 29, 244.7 2 


On | 5 * , # „ 2 a 
25 ; | 5 | 
/ # | 4 


of the Dies of the Heights of Barone 


„When the Mercury is pretty high, and has fallen to foretel Rin, 
* it riſes n. e "ww Main ede it e _ wi be but 


little of it. 
4. If the en continues falling whilſt it does rain, it wens it 


will rain the next Day. 
In fair Weather, when the Mercury has continued hi gh « or filing, 


if it falls a little To-day about Noon, and towards the — re 


(or perchance by. Noon) and | then fair Weather again forward. 

6. When the Mercury riſes gradually, (about half a roth perpendi- A 
cular) and continues 16 to do for many Days together; you may reaſon- 
ably expect a fair Seaſon for as long a Time as it was riſing, unleſs ſome 
Gales of Wind intervene, and Oy" the 8 W * 8, or chere- 
abouts. 20 

7. When the Mereury bs very faſt; or falls wry, fal, neicher the 
fair nor foul Weather it forebodes will continue long. 5 
8. Without knowing how the Mercury has Hood ſome lntle Tine 
before, a true Judgment cannot be given at all Times For ſuppoſe L 
find it iti a riſing Condition, Jam apt & think it Will be fair; but if it 
had been higher ſome Hours 280, and Tal, there” uſt happen 2 
Shower, 

T hat the Mercury i in-the Diagonal eee GF- It be for fair Wea- 
ther) on rapping the Caſe ſeveral Times, which jars and makes the Tube 
tremble, will riſe at every Stroke for ſeveral Strokes together, and in 
all ſometimes: fs of an Inch, or more, in the e ee ed may, 1 
preſume, be thus accounted for: * 

1. There is a Coheſion of the Mercury to che T ube, which ungen 
it's riſing, and ſuch rapping releaſes that. 

2. But it is obſervable; that it will riſe-a little at at Times, even 
when it is in a ſtanding or even in a 3 Condition, This may be 
accounted for thus: 

The Mercury and pe are in an Equilibrium, and rapping 
ſtarts and raiſes the Mercury a little in a boiling Manner, eſpeciall oy the 
upper Surface of it, which is ſeen to leap, or be in a ſwimmifig Poſture z 
then the Preſſure of the Atmoſphere over-balances the Remainder of 
the Mercury, and it miſt r 

Or ſuch violent Jarring puts the Mercury in a erg and an 
Motion, (for downward 1 it cannot. go) which takes. off it s Gravity, as 
1 Winds leſſen, te Preſſure of the Air; therefore it muſt ale 2 
ite: e 

But then it is of &reatle alſo, that Wee * in a ſtand- 
ing Condition, 6f- falling," ck riſing as aboye wil in 4 Minute come 
to the ſame Place again; and e even when the Mercury is in a riſing. 
Condition, it ens 1 1 that t Space & Time, fall Aue! of that it 


8 


toſe by ſuch faf ing 9 | 


9 1 


again, you muſt expect a ſingle Shower the latter Part of the next Diy, $7, 


the Tube. 


Callefions from 
the Diary of 
the Weather © 
andBarometer, 
in order to ſettle 
Rules for fore- 
telling theWea- 
ther by the Ba- 
romeler. 


— 


4 | Feb. 


1735. Sept. 4. 


1735. 08. 23. 
| 3% 
23. 


24. 
373 5 Der. 2. 


4 


5 


8 
. 27. | 
795. Aug. 19. 


20. | 


I 134-5) 1 7 at 


7. 

8. 
known by - 70, and the 
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of the Different of the 1 rights 7 Barben 


This Barometer has the Coruſcations, as they 
Patrick's pendant one; for by rapping the Caſe with the Finger in a 


dark Place, it will emit ſerena bright F laſhes along _ cy Fart of 


1 


| Beforoqrient Storms the ory falls 3 or abap, and is edi low, 


Night the Mercury at 29.92 Inches. 
„ ˙ | N 
Night wi 29.2 | Sond s bp 5; 0 
Night — — — — 28.1 | | 
Noon — — — — Ls 9 


greateſt Storm of Wind ever heard of in this 
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11 Before great Floods the Mercury falls 9 much. 
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29.25 
that has been fat Coventry, being about the Middle 
40 Years, and yet the Mercury fell but little. 
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29.2 ny: gen Raid, 


29.47 
— 29.15 


8.39 Rain and torn, 
Stormy, b CES 


29.7 


ee ee 


5. 
5 Night- . = 29.6 


The greateſt F jood 


— 29. 55 

— 28.8 

— 28. 78 5 

—. 28. 88 | 

— 28.26 Gor great Flood. 
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29.38 Floods. | | 


2 32 Rain. 
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28.9 Rain. 
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297 
28. 
28. 


2 e Rains I — 
2 a "Floods," * 


were obſerved in Mr 


This I take to be an Ant that th Vacuum is very pure, and 
the Mercury 1 ee 


Tawes hn has been 


77 E es ) thee: 


1 
1 


9.5 Fair. a e e 


1 , 
-# 
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98 


. When the Mercury did aſe. N 8 5 

1733 vue 21; ' 29 16 29. 0 
44. ah 4 295 56 | 4x 29. 56 * 
23. 29.62 209.65 Hot. 
24. Jan 29.65 29.57 Sultry. 

F SE, ies 29.54 29.52 Sultry. 

JCCCC˙ C.... 
27. lee 
der, from ten in the Morning to one in. th Afternoon, doing g 
Damages. N | 


i; 


1735: . 1. a 1 


10. 


4 


35 


240% 9291 


i 


* 7 i} 


In Kr. 1730 the Mereiry 45 ee than 29.37. 


1731, from the 1ſt to the 10h, and Rain came the x6th, though 
the Mercury was riſing, 


A great Froſt, ditough. the Mercury fan; 3 "a it RY ede with 


I he Merry fel be T bunder. cage 


n ths come by Than, $6 5 


97 the Difference of the Height 1 9 145 
The Mercury ſeldom falls for R 
Diary, June 2, 1735. | 


ee 


3" >" 20.80 Sultry. 
e 70 46 Fair. : 


py 87 Rain, — 2 50001 III. 00 $1 4 


A Froſt, when the Mercury i is high, bring Rain. < ( OV 


1731, March. T he Mercury was high all the Month; * no Rain, N 
but what followed the F roſt on the 1th and at. 


4 Dry Scaſon in June I 7 295% ang. the Mercury ſcarce ever * chan ge» 
able; 


29.39 Great Thunder. 
29.55 Avery violent Thun- 


29. 0 
* 25 55 Thunder and great. 
| Rai 3 


*. * 


AH 29-44 44 Hot, bir. 3 OF A, 445 
98. 209,87 Wind, Rain. 7 1 12 8 
125 +." 2x T0009 Violent Thunder. 


1734. mi. N 50 


IJ 92 0 


a great Snow, which might occaſion it to fubſide. pen 
1731, 7s. 3 


29.56 


(0422 


Rein 


2 e TY 67 29.12 Rain. 
28.72:Wind,. IRE 
283.81 Froſt, 

6 12 Show? 


| ik. tr th © 


Le 40 \ Is oy 5 * 


3» 28.78 


I 1 —_— * * 
eng e 72 * 
3 28.93 


4 5 * 5 N 2 oy 
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18 * 
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hy, © TE 8 


re thy Dion he eg f vi, ae 
75 May „ CURE” ..- 2006 Wind. 


2 29.21 . 25 Rain all bas Snow fied 
de en from g to 1117 
Zo 62. 29.34 290 Rain. AN 
411 49.09 29.09 Rain. bo 
W 29.34 Wind. 
5. 29.44 29446 Fair, "(20 
$3.45 = -#6.62 29.39 Rain and great Floods, 


. Groit Rain, thoogh the Mercury fell but little. 
"1734: 0 0 i > 29.84 Wind. 


Fix | 
= " * 
= * * Þ 


+... * 


25. TT 77 | 29. 57 Fair. 8 8 7 : 6 8 
NO TER. ny 5. 29. 39 ViolentRain hes more tha 
7 11 Figure, 7 
Gent Rains, the Mercury falling very wack” | ES a ky | 
1734. Juh 10. 2966, 29.67 Fair, how” „„ 
f 85 29.62 Fair, hot. 
| 12. 29.59 209.4 Rain. 5 
3ͤ˖X˙· pet 29.13 Great Rains. 23 


he Mercury falling a great while before the Rain came, and 


the Rain continued as los-. $5.55 
1736. May 19. 29.78 Fair, Wing. 14 241 lade ay? 
- AD ; 29. 8 Cold Wind, fair, T* v1 pf 485 T: 
inf 00 16 af! aq, 62 The Wind, r« $00. th 35 
22. 29.39 Wind, Clouds, Rain, | 29.31 . 
o 23. 29.46 Cloudy, fir 29 
TFTVVVTTTTT © wy 
25. 29.32 Cloudy, Wands Rain SOAK. cf 
26. 29415 Rain, „ 
4 A. 2 neee ee 33s 5) nee, 
0" |. 8h, -, , 5+ :#. IP") 2 
29, 29.37 Wind, leren Rain, ts 
oy 1735 Feb. p » "ay 29. 43 n n nnen AN G 26 9 K 
23. 258. 82 p , 7 
24. 5 1 WN rb 
25. 29.76 * Rais ein 


4 uſt after hot or muy Weather, the Mercury generally fa falls, 
See 16 Sept. 1731. i ns. ABGGT: ; 8 RY 
8 dig. LT BOW 3 


** 
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Of FY Dienen of the. Roighis of n ö 

After the Aurora Borealis, there generally follow high Winds. 

27.08. 1733. a . ret e and the 28th, 2 4h and WS . 
high Winds. 
See 23 Jan. 1734. 4 
— The Mercury falling pretty much, and nejrher Wind nor Rain we⸗ 
1733, from the 18th to the 21ſt It full 41, andn no Wind, or Rain at 
all wil the 25th, lier IN 


| Sultry Weather generally makes the Merry fall foon der. l 

1734 Aug. 8 . 

Alfter a great Storm the e riſes ver faſt, 
"Y 7205 2 6. 11. 


\ 


Before arent Winds the Mexcr fall ney foon. 
1734. Aug. 26. 
1736. Feb. 9. 
The Mercury 2 2 8 Tockes. © 
f T ( tr nn Ea 
1735. Fan. N 27.9 AT" ts 85 8 


In Winter, before Froſts, the Merry gently rife ery 68. 
1735. Dec. 12. 


Before a Thaw the Mercury fall, - g 

3 1735. Dec. al 4 05 of 8 1 UH” | 121 . | + 's | TY bc. f | : 3 

The PIE fall ts use tre = 2 rea wee, "ps 

1226 r bn eee e gt Þ7 

1736 ./ Feb. 8. e F i 'Þ 3 
27. 


When the Mercury falls for kiah Winds, Rr it continues to fall 
when that Wind is come, it is ede to be tempeſtuoke, or continue 
ſome time, unleſs Rain ſucceeds. Th | 
ue 22, Nov. 29.62 fair, warm 29. 62 
23. - 29.49 windy, warm 29.34 Wind. 
©0541 the” 29.1 high Wind. 28.88 E= Stormy. 


808 of we Cees ess are quite contradictor ty. to any yiſcttled Rules, 
and ſuch will happen, and others confirm them; br I To collected ſo 


very few of a Sort, though the Diary furniſhes. 2 #4 reat many, that till. 
more are in this nlanner lee il be very btful to nan 
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Att 5 Mein ment 170 WN Fe the" Rape a AD. 


Rules from e eee gives Wave,” eee | 


The Deſcription 2 4 A A fo fall Plate LP BER, b i Je Serirl vth, Weber 


and 1 ed down to a thick Piece of Mahogany : Upon this PN are 1 3 | 
ufing an infiru- pieces of Braſs, 2 of which, marked BB, ſerve as Supports for the 


ment for mea- 


urin the De. flat Iron Bar & {| ald which, oh account oß it's Uſe, I ſhall call the V an- 
 grees of the Ex- dard Bar. The upper Part of the mags Piece of Braſs is a Circle. about 


7, Aa 3 Inches Dladieter, divided: into 360 equal Partsd or Degrees: Within 


By Mr John 


this Circle is a moveable Plate, divided likewiſe into 360 Parts, and 
Ellicott. No. ſmall Steel Index. The Braſs Circle is marked D, and the moveable 
443. p. 297. Plate d. Upon n the Standard Bar che Bar of Wer is laid, on FREE the 
Ott. 1736. Experiment is to be made, as E. 
Fig. 22. Piis a Leaver 21 Inches in length, faſtened to an . hich, turns 
in 2 Pieces of Braſs ſcrewed to one of the Supports marked. B: To the 
End of this Leaver is faſtened a Chain, or Silk Line, which, after being 
wound round a ſmall Cylinder, to which the Index in the Brafs Circle D 
is faſtened, paſſes over 2 Pulley, afid has a Weight hung to the End of 
it: Upon the Axis, to which the Leaver is fixed, is a Pulley, A of an 
Inch Sacre” to which a Piece of Watch-chain is faſtened ; the other 
End of this Chain is hooked to a ſtrong Spring, we which Spriog 
bears againſt one End of the Metal E. 

H is a Leaver exactly of the ſame Form an Dimenſions with the for- 
mer; but the Chain faſtened to the Pulley on it's Axis is hooked to the 
Standard Bar“. The Line faſtened tothe End of this Leaver, after be- 
ing wound round a Cylinder, to which the moveable Plate is fixed, paſſes 
Fu a ſmall Pulley, and has a Weight hung to the End of it; or rather 
the fame Line paſſing under a Pulley, to:which the Weight is hung, Has 
it's other End faſtened to the Leaver F: Thus one Weight: ſerves: for 

both Leavers, as in the Figure. 
Prom this Deſcription it is plain, that whenever the Bar E. is leodthai- 
* ed. it gives Liberty to the Weight to draw the Leaver F upwards by 
it's Action on the Spring G; and the Index will, at the ſame time, by 
Means of the Silk Line, be carried forward in the Circle; and as the 
Bar ſhortens, it will return back again; the fame Motion wil be com- 
municated to the Standard Bar. it 
The kengthening the Bar the 23 . an Inch, will carry the Index 
once round the Braſs'Circle, which is divided into 360 Degrees; there- 
fore, if the Metal lengthens the zaboth Fart of! an Inch, the Inden wha 1 
move one Degree. SN 2 1 £9 
To make an Experiment with this Infttmdnens; thy a Bar of any 7 Ki nd 
of Metal; as E, on the Standard Bar; then! heat the Standard Bar to 
any Degree of Heat with a Lamp, and mark the Degree of it's Expan- 
ſion as marked by the moveable Plate: Obſerve alſo the Degree of Ex. 


Kit 14 „ 


— 20 v 3 The- Chain to the S. Palley Viki fatendd ton "uy and not grey to | 
the Metal E, only for de orecaly ſkiing the Metal, 19050 21112 ni 944 | 
£5! 9.1 no anon 


On * 4 12 4 : 7 9 34. Made Ca and . e 4 8 p q K . 
* L TEN R * 7 5 8 - 
f 7 2 a 
p 7 w Fa : 
* * 1 # - 
+ \ . 


: - Of the nir Polin i tl iv. 


RR cataaubicned.e)jefrods the Brit 
dard Bar, as marked on the Braſs: Circle by t the Index: Let the Lan. 
ment ſtand; till che whole is thoroughly cold; then removing the Bar E, 


4 
— 
< J 8 1 6 
n 4 : F 


is 


lay a Bar of apy other Metal in it's Place, and heat the Standard Bar to 


the ſame, Degree of Heat as before, which is ſeen by the moveable Plates 
- marking the ſame Degree of Expanſion. Then the Index will ſhew the 
Degree of Expanſion of the ſecond Metal, as it did of the firſt ; and, by 


this Means, the Degrees of Expanſion of different Metals 15 the ſame 


Degree of Heat, may be exactly eſtimated. 


XI. I took a ſmall Gally- pot, ſuch as ts 1 in the North An Experiment 


of England make uſe of, where I was when J made this Experiment, and c che 


ground the Top of it very ſmooth and true, and adapted thereto a Cover; 


nitroui Particles 


in the Air; by 


of blue Slate, which: I had likewif: ground with much Care. Into this he late Rew. 


Gally-pot. I put equa] Quantities of Nitre and Flour of Sulphur, about a 3 1 4 


Dram of each. I then fixed on the Cover, putting ic into a new Di- P 
geſter; but the Height which J raiſed the Heat to, and how long I con- 


452. p. 62. 
Jan. S. ; 


tinued it, I do not exaAly remember, but believe it was three or four 1539. 


Seconds. When I opened it the Day following, I perceived ſomething 
had tranſpired betwixt the Top of the Gally- pot and the Cover; the top 
Edges of the Gally- pot. where the Glazing) was ground off, being diſ- 
coloured, though the Nitre and Sulphur were very little diminiſhed as to 
their Weight; only they were ace fo one: eee en brook out 
of the Gally-pot. 512 
And having ſzt the a Gally- pot upon 2 Sbelf, vpon kay at it 
the next Day, I found long hoary Hairs, very bright and brittle, all 
around the ground Edges of the Pot, very! ſpecious to behold. After I 
had admired them a while, 1 gathered them, and, taſting them, found 
them to be pure Nitre. I then ſet che Pot upon the Shelf again, and in 
3 or & Days, ſtill finding thete were freſh Shoots, made, as large and 
ipecious as at the firſt, I gathered them a ſecond and third time; ſo that 
I ſuppoſe the Pot would have continued to have ſhiot freſh Nitre much 
longer, if I had not had urgent Uſe for it, to make other Experiments 
in, However, it is to be obſerved, that I had already gathered more 
Nitre than I put into the Pot at firſt; though, as I ſaid: before, for 
what I could perceive, I had taken. all or near. all the Nitre that I firſt 
put in together with the Sulphur, out of the Pot in a Lump. Hence we 
may have ſome Conceptions of the Nature of mineral Earths, and how 
they grow and increaſe, when once impregnated with the Seeds of a 
Mineral. This likewiſe is a Proof of the Quantity of nitrous Particles 
with which the Air abounds, ſince the large Quantity of Nitre which I 
collected out of the Pot, When left empty n the Shelf, could be . 
plied by the Air only. 


XII. Sir Thomas Proly having heard of, a new Pieler, which J con- Av Experi- 


trived, had a Deſire to ſee it, and ſome Experiments made therein. I 2% 7 prove, 
bad a r one, which I deſigned only for an inward Cylinder; this I 


could eaſily put in my Pocket: TOTO going to pay him a Viſit at 
V L. VIII. art ii. e Elton 


that Water, 
when agitated 
by Fire, is in- 
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466 Water more elaſtic ben its 3» 


frich more Fltin in Huntin edi. I took t along with me and hand else 
elaftic than a Bone therein in a very ſhort Space, he was deſirous to know the ſhorteſt 
Se. Time it was poſſible to ſoften a Bone in: I told him, I thought I co,] 
By the ſame, ſoften the Marrow bone of an Ox in a very few Minutes, but that that 
No. 454. p. Veſſel was very weak, and I feared would not endute the Preſſure of ſo 
162, violent a Heat; yet ſeeming deſirous to have the Experiment tried, I ſaid 
I Was ready to venture my Veſſeb: Then having fixed all things righit, 
and included about a Pint of Water, and, I believe; about S ij of a 
Marrow. bone, we placed the Veſſel horizontally. betwixt the 5 tlie 
Iiron Grate into the Fire about half way; and in thrte Minutes time I 
ound it raiſed to a great Heat; whereupon I bad a mind to have taken 
it out of the Fire, leaſt it ſhould have burſt; telling Sir Thomas of the 
DPDianger that I apprehended: For 1 remembered, that the Screws of a 
* 2 Digeſter, made after Mr Papine's Method, giving way, the Head ew 
© one way and the Screwe and Irons another, with ſuch Violence, that the 
Head, having hit againſt a Brick, cut a Piece clearly out of it; which 
was one Reaſon and Motive to my contriving a Digeſter this way, that 
the Screws cannot poſſibly ſtart, but that the Veſſel would ſooner break 
in any other Part: But in this (I added) I thought the Bottom would 
firſt. burſt, it being only ſaldered- in. Scarce had I done ſpeaking, and 
Sir Thomas thereupon movedihis Chajv to avoid Danger; but ſeeing; the 
Heat become more raging; I ſtepped to the Side-table for the IronwWhere- 
with I managed the Digeſter, in order to take 1t out of the Fire, when, 
on a ſudden, it burſt as if a Maſquer had gone off. A Maid that was 
gone a milking, heard it at a conſiderable Diſtance; the Servants faid it 
ſhook. the e As I had: foretold, the Bottom of the Veſſel, that 
was in the Fire, gave way; the Blaſt of the expanded Water blew all the 
Coals out of the ire all over the Room; for the. Back of the Fire- range 
was made juſt like an Oven, ſo that circulating therein, it brought forth 
all the Coals at the Mouth thereof. All the Veſſel together flew in a di- 
rect Line croſs the Room, and hitting the Leaf on a Table made of an 
inch Oak plank, broke it all in Pieces, and rebounded half way, of the 
Room back again. What ee me in this Event, was, that the 
Noiſe it made at it's burſting was by no means like the ſucceſſive evapo- 
rating of an Zolipile, but like the firing off of Gunpowder. Nor could 
I perceive any where in the Room the leaſt Sign of Water, though 1 
looked carefully for it, and, as I ſaid before, I had put a Pint into the 
Digeſter, ſave only that the Fire was * war; a Art and every Coal 
belonging to it was black in an Inſtant\ g 
But to confirm the Blaſtjcity of Water, or to Miez at leaſt, chat 
there i is a much ſtronger elaſtic Force in Water and Air, when jointly 
included in a Veſſel, than when Air alone is incloſed therein, I made the. 
following Experiment : I took two Fvj Phials, into the one I put about 
Ivy of Water, or better, and fo corked it as well as 1 poſſibly could the 
other Icorked in the ſame Manner, without putting any thing into it. 


1 incleſed them both in var new /Digeſter, 5 being titled wit OT 
when 
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Fig hav, Hater I 1 Air, 9 


— 8 raiſed-tb about fre Seconds, 1 heard a conſiderable © © 
Exploſion; and-a/jingling of Glaſr Hithin che Veſſel, and ſhartly after 


ac Ben 0 bu not ſo loud as the former; whenbs I concluded; 


that both the Phials were broken. I then let the Digeſter cool leiſurely; _ - 
and the next Day I opened it; both the Corks'wete ſwimming on tbe 


Top of the Water, but only one of the Phials was broken, viz. that one 


| into which, I had not put Shun Water. At firſt, indeed, 1 concluded; 


that the Preffure or Dilatation of the A ir in the empty Phial being f 1 5 


ſtronger than the ambient Preſſure, forced forth: the Cork, whereupon 
the Water, 'ruſhing in with Violence, might break the Phial; and there- 
fore that this was the Cauſe alſo of the Londneſs of the Explaſion; 'where- 
as the other being moſtly filled with Water, there being but a ſmall 
Quantity of Air therein, juſt enough to force out the Cork, the Phial 


was not broken, but was preſerved by the Force of che Water incloſed 


therein. But I have had Reaſon fince toĩchange my Opinion; for hav- 
ing had very ſtrong Phials made, on Purpoſe to make {ome peculiar Ex- 
periments therewith, I took one of them, and having filled it about 4 
full with Water, ahd corked it very well, I ſet it in a ſquare Iron Frame, 


with a Serew to ſcrew doun the Cork, and keep it from flying forth. 
then Rag it into a Digeſter, F filled with Water; which being heated to 
ht, when I opened it, I found the Cork forced into the Phial, 


a due 
though be Cork was ſo very large; that it amazed ſeveral who ſa w it, to 
conceive how it was poſſible for ſo large a Cork to be forced into the 
Bottle. Hence it manifeſtly appears, that the Preflure in the Digeſter, 
wherein was proportionately more Water, and leſs Air, was.; ſtronger 
than the Preſſure within rhe Phial; wherein was proportionately' more 
Air, and leſs Water. Then I reafoned thus':alfa of the two former 
Phials : That the Air in the Phial, wherein was no Water included, 
making not a proportionate Reſiſtance to the ambient Preſſure in the 
Digeſter, wherein was a conſiderable Quantity of Water, the Cork was 
forced inward with ſuch Violence, that it, together with the Water, 
daſhed the Phial in pieces; but that in the other Fhial, wherein there 
were d of Water, the inward Preſſure in the Phial being greater than the 
ambient Preſſure in the Digeſter, wherein! were: hut $coF-W; 
was thereby forced outward; and that the ſmall Difference between the 


proportionate Quantity of Water and Air in the Phial and in the Di- 


geſter, being only as to 8, was the Reaſon not only why che Bottle 
was not broken, Lat alfo of the Faintneſs of the Ex Wee 15 


XIII. In order to have more ſure Groumds for my | Expediments of The Confiruc-- 
tion of a Duick- 


Natural Philoſophy in this Country, and that they Wiebe be com 


er, the Cork 


with thoſe of other Countries, L applied myſelf this Winter to the Cong Hlver Therme- 


ſtruction of Thermometers of Mercury, pyrite by. the Expanſion of 
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468 | The Conflruftion of « Quichfboer Mer mo meter. 
taining ſeveral the Heat'of boiling Water; was no more than r Part of the Bulle W 
L Mercury, the Experiment having been tried in che Months of February 
Tranfated and March, when the Weather was cold enough, though it did not 


French by M. Amontons, a Member of the Academy of Sciences at Paris, alſo 
Phil. Henry relates in the Memoirs of that Academy of the Year 1704, that this 
Zollman. p. . e . NY OA 1 ee e 
. E. 3. No. Expanſion of the Mercury; is but + Part of it's Bulk from | the! greateſt 
141. p. 221. Heat to the greateſt Cold that is felt at Paris. For my own part I ſound 
in the great Cold, we had here this Winter on the 5 January laſt in the 
=— Morning, that the Bulk of the Mercury was condenſed almoſt + Part of 
= the Extent it had in boiling Water. The Cold we had that Day, the 
Wind being at Eaſt, was one of the ſevereſt that ever was felt here. I 
ſhall give you a more exact Account of it hereafter, when I have com- 
pared my new Thermometers with thoſe ordinary Ones I made uſe of 
| tor theſe four or five Years paſt. My new. Thermometers: of Mercury 
I had made of a good large Size, and in ſuch Manner that, having di- 
1 vided in each the whole Quantity of Mercury it contains into 100, 000 
_ | Parts; and having marked the Extent of the Bulk of that Mercury. in 
=. | boiling Water, I can at any time fee on the Diviſions of theſe Thermo- 
ij 5 meters, by how many Parts the Bulk of the Mercury is eondenſed through 


i" the preſent Temperature of the Air. And though I have made four of 
1 ü theſe Thermometers, which differ very much as to their Size, and the 
IF i Quantity of Mercury they contain, yet they agree within a very few of 
I gl theſe Parts.. As pure Mercury is of the ſame Nature every where, nor 
=o is liable to any Alteration from being incloſed in a Tube; and as it is 
15 Probable, that taking it equally purified, it will in different Countries 
1 be ſubject to the ſame Expanſion, if expoſed to the ſame Degree of Heat; 
=. for this Reaſon I am perſuaded theſe Thermometers may very well ſerve 

M | dio compare the Temperature of different Countries; the rather, as I found 

= by Experience, that theſe Thermometers: may be rendered fit enough to 
1-7 mark ſenſibly the Increaſe, or Diminution of the Bulk of the Mercury, 

W within one or two Parts out of the 100,000 continued in the whole Bulk, 
4H This Sort of Thermometers has alſo this advantage, that as they marx 
an the proper Expanſion of the Mercury in each Temperature of Air, the 

| „ may ſerve to ſhew every Moment the Correction that is to be made in the 

=! Height of the Mercury in ſimple Barometers; which will ſerve for re- 

ll by, _ ducing them to the Height they would have in an equal Temperature of 


i Air; And one might, for this End, chuſe and agree upon the Heat of 
bY | | boiling Water, as a fixed Term, which, in all appearance, will be the 
1 fame all over the World. If the Royal Society ſhould approve this new 
Conſtruction of Thermometers, and ſhould order ſome of their Members 
to make the like, we might hereafter be able exactly to compare the 

* Temperature of England with that of this Country, and other Places 
0 | where the like Thermometers ſhould be made. In order to reap this 
4 Advantage from my Experiments, I ſhall communicate to the: Royal 
bi Seciety all the Obſervations L have made here for theſe four or five +" 

I 5 5 paſt, 
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Ditto. 1 
Dito, —at 2 ſmall Rain. 
Ditto. Fo 
Cloudy with ſmall Miſt. 
Foggy, with ſmall Rain. 
Fair and clear, but cloudy. _* 
| Clear, with Clouds. a 

| Hary, with ſmall Rain. 

Fair and Clear. , 
Clear, with ſmall Rain, 
Pair and cloudy. #: © 
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Gales, with much, Rain. 


Ditto. with ſmall Rain. 
Foggy- 
} . 

Freſh Gales, bazy and miſty. 
Ditto. ; 

Freſh Gales, with Clouds. 
Fair, with little Winds. 
Ditto. 

Ditto. 


Fair and clear. 

Cloudy. 

Cloſe. 

Hazy. | 

Freſh Gales and hazy 
Foggy. | 
Thick and foggy. 

Hazy, with ſmall Rain. 
Foggy, with much Rain. 
| Hazy, with ſmall Rain. 
Freſh Gales, with Fogs. 
Little Wind, and hazy. 
Fair and clear; ſome Rain. 
Foggy and wet. 

Squally 


Freſh Gales, and hazy. 


Calm. Somewhat hazy. 
—at a Stand, fair and calm. 


Cloſe and giey Weather. 


— riſing a little, fair and clear. 


allen, fair and clear. 
At a ſtand, fair Weather. 


—at a ſtand, little Winds. 


Cloſe and grey Weather. 


Cloſe and foggy + 
Ditto. 
Ditto. 


—riſing, fair aud clear. 
ring, fair and clear. 
at a ſtand, fair and clear. 
lands, freſh Gale. 


at a ſtand, freſh Gales. 
at a ſtand, hazy. 
allen, fair. 

— ſomewhat riſing, fair. 


at a fand, fair with calm. 
Fair and moderate. 

Fair and clear. 

—at a ſtand, fair and clear. 
at a ſtand, fair and clear. 
Fair, ſerene Weather. 

— ſomewhat fallen, foggy. 
Very foggy: 

at a ttand, foggy. 
]—ata ſland, fair and clear. 
Fair, ſerene Weather, 

— falling, clear. 

— riſing, clear. 
continues riſing, clear. 
— riſing, ſerene Weather. 
Foggy 

"25 le fallen, thick Fog. 
at a ſtand, hazy. 
—riſing. freſ}: Gale. 


— continues tiſing, ſerene. 
—riſing, 503 cloſe: Weather. 
— ſtands, 

allen, bazy.. 

alls, fair and clear. 


—at a and, ſqually. 
—fzllen, moderate and fair. 
At a ſtand, fair. 

— riſes, dark and cloudy. 
—riſing. dirty and Rain. 


riſing, ſerene. 
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S Foggy. freſh Gales and Rain. 
end x 


Dito. | 
Little Wind and foggy. 


Light Winds and fair Weather. 


Freſh Gales, Fogs, and Rain. - 
g 2 2 Deg. above chang. ſtormy. 
tell 1 Deg. below chang. mod. 
—fell. Small Rain, and Hazy. 


—ſfomew. fall. light, and clear. 
— continues to fall, clear and cold. 
— riſing, fair with fly ing Clouds. 
—riſing. little Wind, & ſmall Rain. 
Cloſe, little Winds & fly ing Clouds 
NWD N|Light Air, and variable, 


Ant a ſtand, cloſe and little Winds. 


—at a ſtand, cloſe, and cloudy. 
— ſome. fall. clear white Clouds. 


—rifing, litle Wind and hazy. 


—fallen 4 Deg. clear and cold. 
Fair, clear, much Ice in fight. 


* 


fallen, freſh Gales with Squalls. 


—riſing, little Wirds, and fair. 


—continves rifing, fair and clear. 
ſeſn Gales and foggy. 


funds, freſh Gales, and fair. 


— ftands, foggy, and (mall Rain. 
allen, freſh breeze and cold. 
allen 4 Deg in cloſe white Ice 
— foggy and much Ice." 
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8 y rifog, hazy. 


continues riſing, fair. 

—ftands, \ and cold Air. 
—forewhat fallen, hay, & cold. 
— falling, Raio, and freſh Gales. 
—ſtands, thick and rainy. 

— continues falling, fair and cold. 
—ftands, cold, and moch Ice. 
—as above, freſh Gale, cold. 
as above, moderate and hazy. 
— ſtands, moderate and fair. + 
—riſing, fair pleaſant Weather. 
—at a ftand, cloudy with Rain, 
—rifing, Thander and Rain. 
\|—rifing, freſh Gales with Rain. 
— mach fallen, moderate. 
—riGng, fair and Moderate. 
continues rifing, fair and ſettled. 
—rifing, ſqually, with Raio. 
as above, fair and moderate. 
—tiſing quick, fair. 1 
—continues riſing, warm & fair. 


WN WI Hay and moderate. 
NN WIV d(dands, hazy. 


—ſtauds, freſh Gales. 
—ſomewhat fallen, fair. 

— fallen. | 
falls, clear, ſerene, and cold. 


SW b W |—riſes, fair light Breezes. 


—ſtands, clear, and calm, 
—ſomewhat riſen, calm. 
—riſes, hazy. 

— continues riſing, freſh Gales. 
—riling, hazy, draps of Rain. 
Fair and moderate. 

Hazy. 

Hazy and cloſe. 


NNE |» falls, foggy, and cold, 


—continues fallen, cold. 
little riſing. 

fallen, moderate, and fair. 
—ſtauds, freſh Gales. 

Hard Gales. 

— fallen, freſh Gales. 

Hard Gales. 


E 
E —ſtands, moderate. 
E 


—ſomewhat riſen, fair. 
—ſtands, fair and moderate. 
Fair and calm. 15 
Fair and clear. 


IN b W 3 little riſen, fair. 


—ftands, fair Weather. 
— ſtands, variable. 
—ſomewhat fallen. 


E b N [|—ftands, ſqually. 
E N E fallen, freſh Gales. 


—cont. fallen, fr. Gales & cloudy. 
—ſtands, ſqually. 
—ſtands, great Sea. 


E N E |—fallen, flying Clouds. 


—continues falling, moderate. 


N N W |] Moderate. 


* 


—1iſing, freſh Gales. 

continues riſing,” hard Gales. 
—riſing faſt, very hard Gales. 
—{till riſing, blowing very hard. 
—continues riſing, foggy. 


5 W Thick Fo . . 
z I fallen, freſh Gales. 


Freſh Gales. | 
—continues fallen, moderate. 


INE b N —ſtands, hazy, Snow, 


—ſtands, thick Weather. 
—the ſame, 

Cont. hazy, white Ledges of Ice. 
Ditto. 

The ſame, Fogs and freezing. 
5 ſomewhat riſen, foggy. 

— ſtands. 1 

the ſame, fair. 

—the ſame. | 


N W b W|—ſomewhat riſen, fair. 


fallen, fair. 


N b W |—cont'nues fallen, ſair, 


— the ſame: 

—— fallen, fair. 

—fallen, fair. 7 
continues fallen, fair and cold 
—at a land, fair. 


W N VWòI—riſen, fair. 


— riſen, bazy weather, much Ice. 
—riſing, fair and clear. 

Fair. 

Fair and moderate. 

—the fame, cloudy. 

— the ſame, fair. 

Fair and cloudy. 


N W b N —riſing. hazy, with Snow. 


— riſen, foygy. 
Fair. | 


funds, cloudy. . © | 


- 


INW bW —the ſame, cloudy. 


—anès, variable. 

the ſame, cloudy. 
—ſomewhat fallen, cloudy. 
Calm. 

— riſing quick, freſn Gales. 
little nifing, cloudy. 
—ſtands, ſqually, with Rain, 
Clear, with freſh Gales. 
—ſull falling, fair. 

—ſtands, fair, ſqually. 


W N Wl—iiſfing, ſqually with Hail, 


tlard Squalls. p 
at a fand, bard Squalls. 
Squally with freſh Gales 
—ftards, clear freſh Gales. 
ſomewhbat fallen. 
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_ to the ffect which. 1 juſt now faid that Heat and Cold produce 


of Spirit of Wine, made and regulated by an loſtrument Maker of the 


you would ſend me ſeveral of them; but then. beg that thoſe you ſend 
me, be well regulated, and exactly compared with thoſe, en. 19! 


momeiers of Mercury regulated by and compared with the four large ones 
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the Mercury Lam Inormedlt that four or five Years ago, the 
7 Society ſent t M. Abrabam Vater at Wittenberg, large Thermometers 


„ K PG „ 3 


.Reyal Society, in order to compare the Obſervations to be made in Ger- 
many, by the Means of thoſe Thermometers, with the Obſervations 
made in England by the like Thermometers, the one being regulated by 
the others. M. Weidler, | Profeſſor of Mathematicks at Wittenberg, 
mentions in the Account which he gave of his Meteorological Obſerva- 
tions for the Year 1729, that he has furniſhed himſelf with one, which 
he intends to make uſe of hereafter for his Meteorological Obſervations. | 
He alſo ſays, that the Obſervers of the Royal Society of Berlin, make uſe 
of a like Thermometer; and I have myſelf received from thence, Ob- 
ſervations on the Heights of the Thermometer of Spirit of Wine, made 
probably with that Inſtrument, for the whole Year 1729, and for the firſt | 
three Months of 1731, Thoſe Obſervations are engraven on Copper- 
Plates, where the eine of the Spirit of Wine are expreſſed in Parts 
of the French, Engliſh, and Rhinland Foot. If the Royal Society approve 
of this Sort of Thermometers, and are deſirous I ſhould compare them 
with mine; if they alſo. deſire that Meteorological Obſervations with 
thoſe Thermometers of Spirit of Wine ſhould be made in Ruſſia, I beg 


1 WW „ ˙ K Y. FI . .v » * 


of the Royal Socie y make. uſe of; ſuppaling that ſome Perſon. or other 
of their Body is appointed. to kee Fenn of theſe Obſervations. "ot 
ſhall ſend in exchange to the Royal Society, if they defire it, fome Ther- 


which I made here. | 
XIV. My Mercurial Thermometer abroad, was Jaſt night, at 10 4s ol) 
O'Clock, 20 Degrees above the freezing Point 3 which is higher than 7% 9f extraor- 
it was ſixteen Mornings of the one and- — in May laſt, and higher dinary Warmth: - 


than m any Morning in April one excepted. Tooting, e, hag 

FN | / +80. Jen. 1744s | 11. Rev. Mr 

XV. (Ses the folded Sheet. ). eee H. Miles, No. 
462. p. 20. 


SPL 1 Obſerved chat the Hills Rabbets, Foxes, and Partridge, in Read Jan. 21. 
September, and the Beginning of October, changed their native Colour 7412. 
to a ſnowy White; and that for ſix Months, in the ſevereſt Part of the The Efea: of 
Winter, I never ſaw any but what were all white, except ſome Foxes of. a hart 1 #92 on 
different Sort, which were grizzled, and' ſome half red, half White. __ ke 

That Lakes and ſtandin Waters, which are not above 10 or 12 Feet Longitude, Las 
deep, are frozen to the round | in Winter, and the Fiſhes therein all 274, and De. 
periſn. dclination of the 

Yet in Rivers near the Sea, 400 Lakes of a greater Depth than 10 or 1 


12 * F iſhes are — All the * by eutting 5 through prince of 
| the | 


1 ; e Sr . 
Wales s Fort, the Ice down to 4 Water, and therein putting Lines and . But 
e png? if they are to be taken with Nets, they cut ſeveral Holes in a ſtrait Line 
Hadlon's Bay, che Length of the Net, and paſs the Net, with a Stick faſtened to the 
North Ameri. Head- Line, from Hole to Hole, till it reaches the utmoſt Extent; and 
_ ca; by Capt. what Fiſhes: come to theſe Holes for Air, are thereby entangled in the 
Listet Net; and theſe Fiſh, as ſoon-as brought into the open Air, are inſtan- 
E R$. Con. > taneouſly frozen as Riff as Stock-fiſh.- The Seamen likewiſe freſhen 
nander of His their falt Proviſions, by cutting a large Hole through the Ice in the 
MajzsTY's Stream or Tide of the River, which they do at the Beginning of the Win- 
7 > No. der, and keep it open all that Seaſon, In this Hole they put their ſalt 
10 p. 157. Meat, and the Minute it is immerſed under Water, it becomes Pliable 

Read Oct. 28. and ſoſt, though before it's Immerſion it was hard frozen. 

1742. Beef, Pork, Matton, and Venuiſon, that are killed at the Beginning of 
the Winter, are preſerved by the Froſt, for Six or Seven Months, in- 
tirely free from Putrefaction, and prove tolerable good eating. Like- 

wile Geeſe, Partridges, and other Fow], that are killed at the ſame time, 
and kept with their Feathers on, and Gun in, require no other Prefer- 
vative but the Froſt to make them good wholſome eating, as long as the 
Winter continues. All kinds of Fiſh are preſerved in the like manner. 
In large Lakes and Rivers, the Ice is ſometimes broken by impriſoned 
Vapours ; and the Rocks, Trees, Joiſts, and Rafters of our Buildings, 
are burſt with a Noiſe not leſs terrible than the firing off a great many 
Guns together. The Rocks which are ſplit by the Froſt, are heaved up 

in great Heaps, leaving large Cavities behind; which I take to be cauſed 
by impriſoned watery Vapours, that require more Room, when frozen, 
than they occupy in their fluid State. Neither do I chink it unaccountable, 
that the Froſt ſhould be able to tear up Rocks and Trees, and ſplit the 
Beams of our Houſes, when I conſider the great Force and Elaſticity 
thereof. If Beer or Water is left in Mugs, Cans, Bottles, nay in Copper 

Pots, though they were put by our Bed- ſides, in a ſevere Night they are 

ſurely ſplit to pieces before Morning, not being ae to withſtand the 
expanſive Force of the ineloſed Ice. 
The Air is filled with innumerable Particles of lin: very ſharp-an and 
angular, and plainly preceptible to the naked Eye. I have ſeveral times 
this Winter tried to make Obſervations of forne celeſtial Bodies, parti- 
cularly the Emerſions of the Satellites of Jupiter, with Reflecting and 
Refracting Teleſcopes; but the Metals and Glaſſes, by that Time I could 
fix them to the Object, were covered a quarter of an Inch thick with Ice, 
and thereby the Object rendered indiſtinct, ſoꝛ that ĩt is not without great 
Difficulties that any Obſervations can be taken. | 
Bottles of ſtrong Beer, Brandy, rung Brine, Spirits of. Wine, ſet out 
in the open Air for Three or Four Hours, freeze to ſolid Ice. I have 
tried to get the Sun's Refraction here to every Degree above the Hort 
zon, with Ellon's Quadrant, but to no purpoſe, for. 15 1 froꝛe | 


almoſt as ſoon as brought into open Air. . l 0 1 4 * Fee 


bf > 


The Es. of Col, &c. 


The Froſt is never out of the Ground, how deep we cannot be certain. 


We have dug down 10 or 12 Feet, and found the Earth hard frozen in 
the Two Summer Months; and what Moiſture we find five or ſix Feet 
| down, is white like Ice. 


The Waters or Rivers near the Sea, where the 8 of the Tide 


flows ſtrong, do not freeze above or 10 Feet deep. 


All the Water we uſe for Cooking, Brewing, Sc. is melted Snow 
and Ice ; no Spring i is yet found free from freezing, though dug never 


ſo deep down. All Waters in- land are frozen faſt by the Beginning of 
O#ober, and continue ſo till the Middle of May. 

The Walls of the Houſe. we live in, are of Stone, 2 Feet thick, the 
Windows very ſmall, with thick wooden Shutters, which are cloſe ſhut 
18 Hours every, Day i in the Winter. There are Cellars under the Houſe, 
wherein we put our Wines, Brandy, ſtrong Beer, Butter, Cheeſe, &c. 
Four large Fires are made in great Stoves, built on purpoſe, every Day: 
As ſoon as the Wood is burnt down to a Coal, the Tops of the Chim- 
neys are cloſe ſtopped with an Iron Cover: This keeps the Heat within 
the Houſe. (though at the fame time the Smoke makes our Heads ake, 


and is very offenſive and unwholſome) ; notwithſtanding which, in 4 or 5 


Hours after the Fire is out; the Inſide of the Walls of our Houſe and 
Bed-places will be 2 or 3 Inches thick with Ice, which is every Morning 
cut away with a Hatchet, Three or Four times a Day we make Iron 
Shotof 24 Pounds Weight red-hot, and hang them up in the Windows 
of our Apartments. I have a good Fire in my Room the major Part of 


the 24 Hours, yet all this will not wenne my Beer, un Ink, Kc. 


from freezing. 
For our Winter Dteſs we ae * of 3 "Pals of Socks af, nels "A 


ketting or Duffield for the Feet, with a Pair of Deer-Skin Shoes over 
them; two Pair of thick Engh/þ Stockings, and a Pair of Cloth Stock- 
ings upon them; Breeches lined with Flannel; two or three Eugliſo 
Jackets, and a Fur or Leather Gown over them; a large Beaver Cap, 


double, to come over the Face and Shoulders, and a Cloth of Blanket- 


ting under the Chin; with Tarn Gloves, and a large Pair of Beaver 


Mittings hanging down from the Shoulders before, to put our Hands in, 
which reach up as high as our Elbows; yet notwithſtanding this warm 
Cloathing, almoſt every Day, ſome of the Men that ſtir abroad, if any 
Wind blows from the Northward, are dreadfully frozen; ſome. have 


their Arms, Hands, and Face bliſtered and frozen in a terrible manner, 


the Skin coming off ſoon after they enter a warm Houle, and ſome have 
loſt their Toes. Now their lying - in ſor the Cure of theſe frozen Parts, 
brings on the Scurvy in à lamentable manner. Many have died of it, 
and few are free from that Diſtemper. I. have procured. them. all the 
Helps I could, from the Diet this Country: affords in Winter, ſuch as 
freſn Fiſh, Partridges, Broths, : Sc. and the. Doctors have! uſed their 


utmoſt Skill in vain ; for L find nothing will n ene from 


_ mortal, but Exerciſc and ſtirring — |; 
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The Efantineft Co 


Corone and Parbelia, commonly called Halt's, . Mitk-Suns, ap 
pear rr about ti Sun and Moon here. They are ſeen once „ , 
twice. a Week about the Sun, and once or twice a Month about the 
Moon, for 4 or 5 Months in the Winter, ſeveral. Con. of different | 
Diameters appraring at the ſame time. 

I have ſeen 5 or 6 parallel Corune Woucenwiol with che Son ſevendl . 
times in Winter, being for the molt patt very bright; and always at- 
tended with Parbelia or Mack. Suns. Ihe Parbelia are always accom- 
panied with Coronæ, if the Weather is clear; and continue för (ſeveral 
Days together, from the Sun's Riſing to his Setting. Theſe Rings are 
of various Colours, and about 40 or 30 Degrees in Diameter. 

The frequent Appearance of theſe Phenomena in this” frozen Cline 
ſeems to confirm Deſcartes's FHypotheſts, who x ns to | 
from Ice ſuſpended in the Air. 19496 | 
The Aurora Borealis is much oftener ſeen hete ch] in * * Pan wes i 
dom a Night paſſes in the Winter free from their 9 They 
ſhine with a ſurpriſing Brightneſs, darkening all the Stats and Planets, 
and covering the whole Hemiſphere; Their tremulous Motion from all 
Parts, the Beauty and Luſtre, are much the lame as in the Wü Parts - 
of Scotland and Denmark, &c,  * 

The dreadful long Winters here may 1 aff be comgerithe to the Polar 
Parts, where the Abſence of the Sun continues for fix Months; the Air 
being perpetually chilled and frozen by the Northerly Winds 1 in Win- 
ter, and the cold Fogs and Miſts obſtructing the Sun's Beams in the 
ſhort Summer we have here; for notwithſtanding the Snow and Ice is 
then diſſolved in the Low-lands and Plains, yet the Mountains are per- 
petually covered with Snow, and incredible large Bodies of Ice continue 
in the adjacent Seas. If the Air blows from the Southern Parts, the Air 
is tolerably warm, but very cold when it comes from the Northwarc, 
and it ſeldom blows otherwiſe than between the North-eaſt and North- 
weſt, except in the two Summer Months, when we have, for the mayor 
Part, light Gales between the Eaſt and the North, and Calms. | 
The Northerly Winds being ſo extremely cold, is owing ro the 
Neighbourhood of high Mountains, whofe Tops are perpetually cover- 
ed with Snow, which exceedingly chills the Air paſſing over them. The 
Fogs and Miſts that are brought here from the Polar Parts, in Winter, 
appear viſible to the naked Eye in Icicles innumerable, as ſmall as fine 
Hairs or threads, and pointed as ſharp as Needles. Theſe Icicles lodge 
in our Cloaths, and, and if our Faces or Hands be uncovered, they pre- 
fently raiſe Bliſters as white as a Linnen Cloth, and as hard as Horn, 
Yet if we immediately turn our Backs to the Weather, and can bear our 
Hand out of our Mitten, and with it rub the bliſtered Part for a ſmall 
time, we ſometimes bring the Skin to it's former State: If not, we make 
the beſt of our Way to a Fire, and get warm Water, wherewith we 
bathe it, and thereby diſſipate the Humours raiſed by the frozen Air; 


aa the Skin would be off in a ſhort time, with much hot, ſerous, 
| watry 


>, . die, m Ga, 5 
vutr) * e from under along with *. Skin 3. and FOE happens 
to ſome almoſt every time they 


1 2 ſo extreme cold i * the Arn wien on n blos y. ching 
rong. 


Now I h have owed, that whe! it — been extreme e bard Froſt by 


the Thermometer, and little or no Wind that Day, the Cold has not 
near ſo ſenſibly affected us, as when the Thermometer has ſhewed much 


leſs freezing, having a briſk Gale of Northerly Wind at the ſame time. 


This difference may perhaps be occaſioned by thoſe ſharp- pointed Icicles | 


before- mentioned ſtriking more forcibly i in a windy Day; than in calm 


Weather, thereby penetrating the naked Skin, or Parts but thinly cover- 


ed, and cauſing an acute Senſation of Pain or Cold: And the ſame Rea- 
ſon, I think, will hold good in other Places; for ſhould the Wind blow 


Northerly any thing hard for many Days together in England, the Icicles | 


that would be brought from the Polar Parts by the Continuance of ſuch a 
. Wind, though imperceptible to the naked Eye, would more ſenſibly 


affect che naked Skin, or Parts but ſlightly — than when the Ther- 
mometer has ſhewn a greater Degree of freezing, mb? e has been 


little or no Wind at the ſame time. 


It is not a little ſurprizing to many, 9 ſuch extreme e Cold ſhould 


be felt in theſe Parts of America, more than in Places of the ſame Lati- 
tude on the Coaſt of Norway; but the Difference I take to be occaſion- 
ed by Wind blowing conſtantly. hęre, for 7 Months in the 12, between 
the N E and N W, and paſſing over a large Tra& of Land, and exceed- 


ing high Mountains; Sc. as before-mentioned: Whereas at Drunton in 


Norway, as.I obſerved ſome Years ago in wintering there, the Wind all 
the Winter comes from the N and NN W, and croſſes a great Part of 


the Ocean clear of thoſe large Bodies of ce we find here perpetually. 


At this Place we have conſtantly every Vear 9 Months Froſt and Snow, 
and unſufferable Cold from O#ober till the Beginning of May. In the 
long Winter, as the Air becomes leſs ponderous towards the Polar Parts, 
and nearer to an Ægquilibrium, as it happens about one Day in a Week, 
we then have Calms and light Airs all round the Compals, continuing 
ſometimes 24 Hours, and then back to it's Place again, in the fame 
manner as it happens Every. W in hs, We 5 alan ar near ve of the 
- Iſland 8. | » 5 

The Snow that falls here is as Gag as Paſt, but never 1 ny Hani ex- 
cept at the Beginning and End of Winter. Almoſt ben F al and 
Change of the Moon, very hard Gales from the North. 

The conſtant Trade Winds in theſe Northern Parts [ SO andinitit- 
edly to proceed from the ſame Principle, hy Ik Dr Halley conceives 
to be the Cauſe of the Trade Winds Near the Equator, and their Va- 


riations. . RO DEA WIT 


4 


« Wind, 920 ch is 3 properly defined to be the Sawan or Cur- 


e rent of the Air; and where ſuch à Current is perpetual and fixed in 
« it's Courſe, it is neceſſary; that it proceed from à permanent and un- 
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go abroad for five or fix Months in the 
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Te e Re. 7755 
« intermitting Cauſe, capable of producing a like conſtant Effe, al 
agreeable to the known Properties of Air and Water, and the Laws 
„of Motion of fluid Bodies. Such an one is, I conceive, the Action 
4 of the Sun's Beams upon the Air and Water, as he paſſes every Day 
©, over the Oceans, conſidered together with the Nature of the Soil and 
Situation of the adjoining Continents. I fay, therefore, firſt, That 
according to the Laws of Statics, the Air which is leſs rarefied or ex- 
„ panded by Heat, and conſequently more ponderous, muſt have a 
Motion towards thoſe Parts thereof which are more rarefied, and less 
ponderous, to bring it to an Æguilibrium, &. 
Now, that the cold denſe Air, by reaſon of it's gedit Gravity, con- 
tinually preſſes from the Polar Parts towards the Equator, where the Air 


is more rarefied, to preſerve an Æquilibrium or Balance of the Atmo- 
phere, I think, is very evident from the Wind in thoſe frozen Regions 
blowing from the N and N W, from the Beginning of October until 


May; for we find, that when the Sun, at the Beginning of June, has 
warmed - thoſe Countries to the Northwird; then the South-eaſt; Eaſt, 
and variable Winds continue till OFober again; and I do not doubt but 
the Trade Winds and hard Gales may be found in the Southern Polar 
Parts to blow towards the Equator, when the Sun i is in the Northern 
Signs, from the fame Principe. 

The Limit of theſe Winds from the Polar Pars; rowards'the Equator, 


is ſeldom known to reach beyond the 3oth Degree of Latitude; and the 


nearer" they approach to that Limit, the ſhorter is the Continuance of 


thoſe Winds. In Netv- England it blows from the North near 4 Months 


in the Winter; at Canada, about 3 Months; at the Danes Settlement 


 tn-Srreights Davis, in the 63d Degree of Latitude, near 7 Months; on 


the Coaſt of Norway, in 64, not above 5 1 Months, by Reaſon of blow- 
ing over a great Part of the Ocean, as was before- mentioned; for thoſe 
Northerly Winds continue a longer or ſhorter Space of Time, according. 
to: the Air*s being more or leſs rarefied, which may very probably be 


altered ſeveral Degreees, by the Nature of the Soil, and the Situation of 


the adjoining: Contents, © 
The vaſt Bodies of Ice we meet with in our Paſſage Wain England to 


Hus ſin &. Buy, are very ſurpriſing, not only as to Quantity, but Magni- 
tude, and as unaccountable how they are formed of ſo great a Bulk; 


ſome of them being immerſed 100 Fathom or more under the Surface 
of the Ocean; and 3 or 8 Part above, and 3 or 4 Miles in Circumfe- 


. rence, Some Hundreds of theſe we ſometimes ſee in our Voyage here, 
all in Sight at once, if the Weather is clear. Some of them are frequent- 


ly ſeen on the Coafts and Banks of ee and an e 
though much diminiſded. : S 110 
When 1 have been bechlmed in Hudſan'v-Streig his = 3 01 4 4 Tides 


together, I have taken my Boat; and laid eloſe to the Side of one of them, 
tbunded, and found 100 Fathom Water all round it. The Tide floweth 


here above 4 Fathom ; and I have obſerved, by Marks upon a Body of 


Ice, 


lee, the Tile to riſe and fall that Difference, hich was a Gonginey- 
of it's being aground. } Likewiſe, in a Garbo in the Iſland of Reſolu- 
lion, where I continued 4 Days, g of tlicſe Iles of Ice (as we call them) 
came aground. I ſounded along by the Side atone-of.them, quite roun d 
it, and found 32 Fathom Water, and che Height above the Surface but 
10 Yards; another was 28 Fathom under, and the en He gh | 
but 9 Yards above the Water. r ie e WE Kanto | 

I cat in. no other manner accaunt for the Aggregation of ſuck: large 
Bodies of Ice but this: All along the Coaſts of S:reights: Davis, Both 
Sides of Baſſin's- Bay, Hudſ/an's-S$treights; Anticoſh, or  Labradore, the 
Land is very high and bold, and 100 Fathoms, or mor e, cloſe to the 
Shore. Theſe Shores have many Inlets or Fuirs, the Cavities of which 
are filled up with Ice and Snow, by the almoſt perpetual Winters there, 
and frozen to the Ground, increaſing for 4, 3, or 7 Years, till a kind 
of Deluge or Land- flood, which commonly happens in that S pace of 
Time throughout thoſe Parts, breaks them looſe, and launches them 
into the Streights or Ocean, Where they are driven about by che variable 
Winds and Currents in June, Fuly, and Auguſt, rather increaſing than 
diminiſhing in Bulk, being ſurrounded (except in 4 or g Points of the 
Compaſs) with ſmaller, Ice for many Hundred Leagues, and Land 
8 all the Year with Snow, the Weather being extreme cold, for the 
moſt part, in thoſe Summer Months. The ſmaller Ice that almoſt fills 
the Streights and Bays, and covers many Leagues out into the Ocean 
along the Coaſt, is from 4 to 10 Fathom thick, and chills the Air to 
that Degree, that there is a conſtant Increaſe to the large Ides by the 
Sea waſhing. againſt them, and the perpetual wet Fogs, like ſmall Rain, 
freezing as they ſettle upon the Ice; and their being ſa deeply immerſed 
under Water, and ſuch a ſmall Part above, prevents the Wind's having 
much Power to move them: For though it blos from the NW Quar- 
ter near 9 Months in 12, and conſequently thoſe Ifles are driven towards 
2 warmer Climate, yet the progteſſive Motion is ſo flow, that it muſt 
take up many Years. before they can get 300 or 600 Leagues to the 
Southward; Iam of Opinion ſome Hundreds of Lears are — for 
they cannot; 1 think, diſſolve before they come between the goth and 
— Degree of Latitude, where the Heat of the Sun conſuming the 
upper Parts, they lighten and waſte in Time: Yet tlrere is a perpetual 
Supply from the — Parts, which will ſo continur as long as it 
pleaſes the Au THOR of al Ph ade things in their preſent State. 

r Wb} D605" 33: 

Ha vingh ; obſerved" the — . — Time of in-Emerfiony #1742 t e Logpiradi, 
of Jupiter 8 firſt Satellile at Fort: Churrbilli ee, A 7%: 53 350 Latitude, aud 
the 2oth of March laſt 174 L a, at — — is" 

I find the ſame Emerſion ati amen by; 3 
Mr Pound's Tables, — ſome Emetfionsadtu-$238 7 10 prince of 
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Obſervations on the Magnetic Needle, Ke, 


Whence the horary Difference of Meridian, "between 1 a 
Fort. Churchill and London, comes out — — 6 
Which converted into Degrees of the Equator, gives} " 
for te Diſtance of the ſame Metidians - — 29. — . 


: 


| 8 0 1 — 
A ſince = 8 at e High Was: altar in Denomelencive di 
that at Churchill, it follows that, according to this Obſervation, Churchill 
is 94 Degrees go Minutes, in-Longitude Weſt of London. 
Il took ſeveral other Obſervations, which agreed one with another to 
leſs than a Minute,, but this I look upon as the moſt diſtinct and beſt. 
The Obſervation was made with a good 15 Foot Refracting Tcleſeope; 
and a 1 wo, Foot Reflector of Gregory's Kind, having a good Watch of 
Mr Graham's that I could depend upon; for I have frequent Opportu- 

nities of difcovering how much it's Variation amounted to, and conſtant- 
ly found it's daily Deviation or Error to be 15 Seconds too ſlow; by 

which means it was as uſeful to me for all Purpoſes, as if it had gone 
moſt conſtantly true without any Change. This Watch I kept in my 

Fob in the Day and in Bed in the Night, to preſerve it from the Severity 

of the Weather; for I obſerved, that all other Windes were ſpoiled by 
the extreme Cold. 

-. have found, from repeated open a \ Method. of. obtaining 
the true Time of the Day at Sea, by taking 8 or 10 different Altitudes 
of the Sun or Stars, when near the Prime Vertical, by Mr Smitb's or 
Mr Hadiey's Quadrant, which I have practiſed theſe 3 or 4 Tears paſt, 
and never found from the Calculations, that they differed one from another 
more than 10 or 15 Seconds of Time. This Certainty of the true Time 
at Sca is of greater Uſe in the Practice of Navigation, than may appear 
at rſt Sight; for you thereby not only get the Variation of the Compals 
without the Help of Altitudes, but likewiſe the Variation of the Needle 
from the true Meridian, every time the Sun or Star is ſeen to tranſit the 
ſame. Alſo having the true Time of Day or Night, you may be ſure 
of the Meridian Altitude, of the Sun or Star, if you get a Sight 15 f 20 
Minutes before or after it paſſes the Meridian; and the Latitude may be 
obtained to, leſs than Five Minutes, with ſeveral other Uſes in Aſtrono- 
mical Obſervations ; as the Refraction of the Atmoſphere, and to allow 
for: it, by getting the Sun's apparent Riſing and Setting, which any denk 

capable of doing, and from thence you will have the Refraction- 

"7 we had ſuch a Teleſcope contrived as Mr Smith recommends to be 
uſed on Shipboard at Sea, now we can have an exact Knowledge: of the 
true Time of the Day or Night from the above Inſtruments and a good 
Watch, I hope we ſhould EE to-obſerve. the Eclipſes of the inſt 

Sagellite of rg or any other Phenomenon; of the like Kind, and there- 
by find. the Diſtance of Meridians, or Longitude at Sea. 
The Variation.,of.the Magnezical Needle, or Sea-Compaſs, obſerved 
| "EN me at Churchill in 1725, u in N. 18 935 of the Philoſophical 2 

or 


Ah —— e. 


5 for the Months of March and April 1726.) was at that Time: North 21 
Degrees Weſterly, and this Winter I have carefully obſerved it at the 
fame Place, and find it no more than 17 Degrees, fo that it has differed 
about One Degree in Four Years; for in 1738, I obſerved it here, and 
found it's Declination 18 Degrees Weſterly. I have carefully obſerved, 
and made- proper Allowance for the Sun's Declination and Befraction, 
and find the Latitude here to be 38 Degrees 56 Minutes N: But in moſt 
Parts of the World, where the Latitudes are fixed by Seamen, they are 
for the moſt part falſely laid down; for-want of having Regard to the 
Variation of the Sun's Deetination, which, Lo piited 3 at a diſtant Me- 
ridian, when the Sun is near the Equator, may make : a great. Error: in 
the Sun's rifing and ſetting Aximuibs, ce. 

Theſe things I thought proper to take Notice of as they may be of 
Service to Navigators, and the Curious in Natural Inquiries. 
XVII. This Treatiſe of Epidemicks is uſhered in by x large and Nan An Atcount of 
ed Diſcourſe by way of Proltgomend; wherein the Author conſiders the aBookintituled, 
various Properties of the Air, with it's Effects om living Bodies both in Obſervationes 
Health and Sickneſs and then deſcribes the Method and r he . 
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made uſe of in his Obſervations. 81 7 en micis, ab 
His Method of obſerving: the 'Weither!” is "Har" publiſhed by Anno 1728, 

Dr Furin®. AS 119 $937 ad „ 
His Inſtruments, a Barometer with a pretty large Tube, ald a very Yar . 
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whe Bowl, filled with Quickſilver well purged by Diſtillation. And Auctore Joan- 
this Barometer, to June 17 33. ſtood about 46 Feet above the Level ne Huxham, 
of the Sea at Low Water; ; but after that Te, at zo Feet only! Have MD. K. S. S. 
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9 39. TT: Londini, apud 0 i 

the faid Level. re ot 15 nc e Has. — 5 wa * 8 e Ur i 
A Ther mob ter ide 15 Mr Hantke 920 1 A 1739, $00. 15 
The chief of his Hygroſcopes was made ter at's of Me Ml Iynerix +; Drawn up by 1 8 


A round Funnel for Collecting the Rain; 25 Inches in Dull "ana k 8 D. 
e ſo as to be equally expoſed to all Windss. . g. 6. No. 
- And he cloſes the Aging With an Account”. 6f the Situation of 451. p. 429. 
Plymouth; and with earneſtly expreſſi bg his Defire of a general accurate Dec. 1738. 
| Mite.” of the Atmoſphere, towards which. he RS TP 
ite, WY YIDDISH FO G27 24 Na K Nee een | 
In the Body of this Uſeful Treatifs. the ingenious Authot” gives ft 
every ſeparate Month curious Abffracts of s Meteorological Diary, V 
The Quantities of Rain for the reſpective, Days; the Days 6h which 
there fell Hail, Snow, Ar. The Azroye Borealts, and other Ike Metkors 
The Winds, with!" their Degrees of Forer: The. conſidetable T. es: 
The higheſt and loweſt Stations of k Barometer and Therndtneters 
The warmeſt and coldeſt Days, with the middle Tempet of "the Air. 
To theſe he ſubjoins the reigning or moſt*epidemic Diſeaſes, and their 
Methods of Cure; 1 wärn excellent Iu ee Fhevre- 
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there Was a ſmall 
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. 75 92 at 11 at Fig 577 0 Wind ſtirring, our Author A 
a very conſiderable Aurora Borealis, whaſe Beams ſhot upward, and 
abbr x in 4 bright Canopy. about 8 or 10 Degrees to the South of the 
Zenith; with it's Centre about the ſame. Diſtance to the Eaſt of pr | 
Meridian, It was attended with a very plentiful DW. 
Judy e 2. at 9. 15 m. The Wind at North, with one Degree of urs 
ut uncommon Aurora Borealis, whoſe pyramidal Rays 
dated in an inverted Order; for en Lolas tended to the Centre, and 

ran below, the Horizon at North  ' {4 


} bi "Dec 

* hs whole Quantity. of Rain collected this KOREA: - 36. 364. 
N which fell in January, the wetteſt E — — 6. 198. 
e * in. September, the dryeſt, — — n 2. 526. 


The abet Stel ef the Baro-) be.: 
e af, =_ — 15 a. MPs. 25 Bb. 2. and Dec. 15. 
1 loweſt — it . 1 — re 11 28. . on. fe. I's, and Seps 44. 


"In bis EI A FLIES on "2 Yar” among pe 44 things: he 
obſerves, that the higheſt Tides generally happened when the Barometer 


Vas loweſt: And he thinks, their Cauſe, in part at leaſt, may be at- 
tributed to the Air being lighter on our Seas than on the main Ocean. 


He alſo ſuſpects, that Spouts and Boars may derive their Origin from the 
ſame Cauſes but acting with extraordinary Violence: As a Clap of Thun 
der, which cauſes a fort of Vacuum for an Inſtant. 

This having been a wet Year, our Author takes occaſion to account 
how a wet and cold Temper of the Air creates Heavineſs, Colds, and 


other Diſeaſes, from ſuperabundant Seroſity: How Fevers are pro+ 


duced, by a moiſt and unelaſtic Air; and gives the manner of treating 
intermitting Fevers, with the Method and Uſe of Vomits; the different 
ſorts of Aﬀthing's with the Cure 3 and Cautions Tor avoidiog the Con- 
tagion of the Ai. | 
1729. Fan. 14. at g. 2.m He obſerved abight Cloud between Orian, the 
Bull, and the halts Mouth, ſhooting forth very bright Rays; Though 
there was no Sign e of an Auen, l in any other Fart of the ren 
ME OE 1. £9413 keith 5 7 pes 
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On Occaſions of his Therme netrical Obſervations malle in Fe, he 
fays, he. has frequently obſerved Froft in Spring, when Mr Haul 
bet's Thermometer was but ut , 3 "whereas n inter he has ſeen it at 
65, and lower, without the Jeaft appearance of Froſt: Wherefore he 
thinks, the Degree of Cold which produces Froſt, is not yet brought 
to a due Certainty; and that Congelation does not depend barely on a 
Privation of Motion or of Heat. 


A flow putrid Fever was very epidetnica part of this Summer and 


Autumn; which he aſcribes to the moiſt and hot Temper of the Air, and 
given it's Deſcription and Cure, ooo 
1530. In the Beginning of Oner chere was 4 violent Eaſerly 
Wind, which ſo diſturbed the Sea, that at 3 or 4 Miles from the Shore 
he found the Leaves of the Trees very ſalt to the Taſte. 9 h 
Peel. 


The Total of Rain this Year Was = —= — — 25, 698. 
Wbereof in November fell — — — — 4. 480. 
in Fanuary but — * — - . 666, 
Barometer higheſt on 2 e — — — 20. 6. 
loweſt March 5 — | Ws 8, 5. | 


On account of a particular Colic nich ene part 7 this Year, the | 
Author remarks the pernicious Conſequences of giving general Names to- 
oy 1d 3 which den leads is amine into bn Errors i in 
Tracticee. Aas "ID 1.2 55 120 


ICH 76; Lacks) Mal 
1731. This was 48 Year, the Tai of Rain = 168. 


3871 T1 7 


but — — 1 pngery | cap 
Whereof | in Nev. the. wetteſt. Month, fel — — 2. 356. 
in March, the dryeſt, ( —:ñä — o. I: 
—_— higheſt on „ 2. — DW. — 7 op 4. 
g at November 8. — D — — 28. 7. | 
| ; ? 49617457) lo ns 19w = wor 
A very . wade: F all. of "Un e happened between 
Feb. 5 2d and the os when. the Mercury de ſcended am h 
to 2 $5 £1! 0" $3 "#11 ITY WW Hur e 12 * $6413 193011 
Gur 13 has very often obſe rved a very ſudden fall ofthe Meicury;” 
without any conſiderable Change in the Fa Face of the Atmoſphere;obut-! 
upon a more ſtrict Inquiry, he found there had been either great Rain or 
Thunder ſome where in the Neighbourbood; to which Place-the ambi- \ 
ent Air ruſhed ſuddenly, in order to-reſtdre the 3 ASW 7919 (1. 
As inflammatory Diſeaſes of the Breaſt were fataſ t 
thor takes Occaſion, in treating of them, to 
lacteriſties of the true Pleurify and Perip! 1 as 
of the frequent - Combination * ; ed 58505 
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Meir different Methods of Cure- 
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1732, The Tete A BP RR r ua. pl e bo vo 
hereof in Oeder fel! — eee e e o 
u Ar un Aug 26 but 21 n o. 15 3 | 
Mercury bigbelt November 25. 4L 2 — — — 30. 4 
+? | loweſt Gober 4. 5. Ti 
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fi hoot 629% | 
This Year contains excellent praftical Obſervations on nthe i Whooping | 


Cough of Children. dep re . 
2 a 4 Err mats no 75 1 APY 
1733. Fd of Bain... ror wp — —— —ͤ— wn 29. 884. 


- Of which in December alone — - — e 68 8, 


a s * 


In Dec, though a very wet Month, Bu ET NR Was blen“ Which 
he attributes 2 * to the great Quantity of NE with which the 
Air was loaded. 

Inches, bea. 


The higheſt Station of the Mercury was Jan 24. Mar. 3. 0. 7351 - 


* 


OH. 18. -Nov. 5. —— — — — —— — — — 


June 18. and OB. 25. loweſt - —— — — — 20. got 


And is very remarkable, that whereas the Mercury was at it's higheſt 
Station of 30. 2. on O#. 18; it was fallen to it's loweſt of 28. 8. on 


O02. 25. and riſen again to the higheſt on Nov. 3. 


Here the Reader will find an accurate Deſcripyion of. the Epik 


Colds of this Year, with their Cure. 5 8 


Inches, b Deci. 


17 34. Was a very wet Year, the Total & Rain being 1 
Of which fell in December —— - — — — 6. 192. 
in January but „ I. 454 


The Mercury's higheſt Station 30. 4. on n 29. Feb. 1. and Nov 7. 


nen — 28. 2. Dec. 14. 


4 : F 
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The tits ſadden change was between the 23d dad wi of Moons 


ber, when the Mercury roſe from 28. 8. to 30. 4. 


uinzeys were very rife this Year among young Folks; 10 for Which 
Reaſon 2 are here 1 deſcribed, with cheit various Changes and 


Cure. a 


£54. 5 FL Inches. Pedi, 
173 5. Total of Rain fallen this Year nm —ylitbm: 30. 97h 
Whereof in November  — | =— = oo nn — ꝝt2 5 922. 
. in May — — — — — — — 7 646. 


7 - Higheſt Station of the Mereary on Fan. 4. and 2 


Where 


3 * 

Where it * obſervable, that between cher gik. and i; ith of Jan. the 
Marcury' fell from it's higheſt 'Station of this Year, an. 30. 5. to It's 
loweſt (and indeed a very low one) 28.11 

Nov. 27. though the Moon was in one of the Quarters, the Tides 
were higher than they generally are at the New and Full. 

This was a very moiſt Year as to the Frequency, though not the 
Quantity of Raise A e ee be I „ : 

This Year a malignant Fever, "with Spots, was 7 to Phmouth 
by: the Fleet, and became very epidemical and deſtruct ive; 3 wherefore our 
Author takes great Pains to inveſtigate it's Nature, and gives the Method 
of 3 which beſt ſucceeded with him. 

736. Feb. 6. There was a conſiderable PREY Borealis, 3 the 
Sg darted from the very South; and the lucid Canopy was more 
to the E alt than the Author had ever obſerved before. 

MN 9. A large Halo round the Moon at 10 at Night, and at the 
ſame Hour on the 2 another very mw one, N for it's 
i fiery Cokpr; 23 1. 

Aug. 2 5. Wind W. 1 "Deg Between the Hours of 9 and 1 11. chere 
appeared | in the Heavens a narrow, but very bright Band, which extend- 
ed enjirely. from Weſt to Faſt, er was 8 a 4 Rainbow: * 


| n! bf a Spies arm g aaron a "Inches, © Dec. - 
| The Total of Rain We = — — — 36. 706. 
Of which in Oober — 155 — — r eee ee er 2 334. 
| in November — '— — — — od 150. 
And on Fuly 10, the Rain was fo exceſſive, that from 1 Apa 686. 
3 P. n. to 5 the next Morning it amounted to — 41” ada 


The Mercury's higheſt Station was on Dec. 24. 28 — 30. 4. 
14 loweſt — — — O5. K. — — 28. 4. 


17 37 In Agi there were Artif Nute for 4 fucreting Nights, 
viz. from the gth to the 12th. The firſt and laſt ſeem to have no par- 
ticular Circumſtances attending them. That on the 1oth, ſeen at 

o'Clock, was very great. It's Rays were of various Colours, though 
all very bright and vivid; and formed a beautiful Canopy from the 
Zenith to about 129 Eaſtward, and alittle to the South. 

That on the-11th, about 10, was alſo conſiderable, The Cano 57 
appeared i in the ſame Place with that of the foregoing Nights and of. the 
Colour of red-hot Iron. 

Dec. 5. Our Author obſerved the ramarkabic red Lights *, and ſays, 
that in the Evening the Sky ſeemed overcaſt with a thin Cloud or Va- 
pour, but looked as red as from the Reflexion of a great Fire; and it 
caſt as much Light as the Full Moon on a cloudy Night, This. ſurpriſing 
OO laſted till near Agel but vs N ds AG was 


7 


| » . XLVI. Dow mite bh — 
VO L,-VIIL Part ii. TEE between 


be Cauſes Ha wet aud dry. damen 


between the Hours of 5 and y. It cauſed . great terrors among the volgar 
ſome apprehending a vaſt Fire, others thinking the Sky overſpread with 
Blood. For the greateſt Part of the Day the Rir was claudy and warm, 
with a gentle Rain falling often, afcccially:; in the Afternoon, and ſcarce 
any Wind. In the Eyening the Vapour emitted a diſagreeable Smell; 
| 8 the Doctor happening to; riqe i in the Rain, he perceived the Drops 
were of a maukiſh ſweet Taſte. This ſame Phenomenon was of great 
Extent in the Northern Parts of Europe; and at Kilkenny ir Ireland, was 
ſeen ſomewhat like a Globe of Fire ſuſpended in the Air for near the 
Space of an Hour; Which then barKiog, moo fees und on W. 


Side. 
4 n bade bei. 
The total uantity of Rain this Yar vas — — — 27. 364 


Whereof fell in March alone ret — — — — 4. 328. 


18950 


in May but — =, — — — o. aft : 
Tie Mertuty's higheſt Station i in mr Shop was 1 . 6. 
on Fn, 3 IT. ll — — — — — J 30. 


loweſt Sept. 22. 70 ern 28, Ga 


Touards the bent End of this Year 4 eh Fever bike odr, a 
became very epidemic.” It was indeed ſomewhat like the epidemie Colds 
of 1733, but much more ſevere, Here the Reader will find the Diffe- 
rences in their Symptoms and Cure well deſcribed : As alſo two valuable 
Diſſertations, one on the various Species of Jaundice, the other an nervous 

-Fevers, ſo common af late Years : Which I think very worthy of a 
careful Peruſal by all; Orders of Mens WhO have any Fretence to the 
Practice of Phyſic. 

4n Inquiry in- XVIII. The wet Weathariwhich we had In March 1 34. (che Year 
to the Cauſes of beginning with Jan.) ſet me on conſidering. what might be the Cauſes of 
2 . IC. The Wind was then, generally, S W, the Weather rainy. Some- 
No. 468. p. times it veered to S E, which, commonly, brought much Rain: But 
Tre nos the Wind ſeldom ſtood) at that Point 24, Hours, before it returned to 
1740. S W again, A ſtrong Gale at S. W, with Rain, would be ſucceeded 
by as ſtrong at N W, lkraiping, but if the N W continued 24 Hours, 
it cleared the Sy. The Summer following was cold and wet; the 
Wind on the ſame Points. The preceding Winter was mild, and 
eſpecially Doc. in which Month, from the roth incluſive, the Wind blew, 
generally, SW, ſometimes ſtrong, attended with much Rain. At the 
End of Dec. the Birds ſang, and the Graſs did Seon as at char Maur 

in the Spring. ien 

The Winter ot 1734 was as mild as that of 1733 3. , the Birds as joy oyfal; | 
and the Gras as green at che Ead of December, the ſame Winds ill 


VB. The Reader is Wired io uke Notice 05 Error in the Total af Rain for 
this Year, as it ſtands in the Book; * the Total of the preceding Vear has by ſome 
Miſtake or other been repeated in 80 A one he | is reer intreated to correct it by the 


Total ſet down in this Ablängen 
eee, 


— wet ant dry Sn. | 
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much feronger, which ble on the Tyme Points. The Summer of 11735 
ir er and wetter than the! ing Summer: 

This put me on rerollecting wWhak ſert of Winter went before a dri 
| Summer) In the Year 1731, the Summer was femarkably dry. 

had not begun to keep a Journal of the Weather in 1730. But took {> 
much Notice of the unuſual Cold in April 173 t, that'I made the follow 
ing Remarks. April r. begins with Peircing cold Winds at N E, black 
Clouds, ſtormy, very dry. Ath, gth, ſome Wind, Ice. 6th, th, Sth; 
gth; ſame Wind. gth, Snow, foth, The Harbour frozen Sree! Tf 
my Memory doth not fail me very much, it was in the Winter of the 
Year 1730, or the Beginning of 1731, that a Horſe WAS frozen to Death 
in Meſcoro, as he ſtood in the Meet. 

From hence I conelude, that a froſty Winter produtes 4 dry Sondteeer f : 
and a mild Winter a wer Sammer. I am ſenſible, that theſe belege 
are drawn from ſhort and imperfect Obſervations: But, ſuppoſing them 
to beitrue,. I would be glad to know why theſe things are ſo. : 

I find from theſe and ſome, other Obſervations, Which I have eaſually 
made, that the Weather depends very much on the Wind. I ſhalt there- 
fore begin with inquiring what is the Cauſe: of Winds, and then pro- 
ceed to find out, as well as Lean, "ay the Aw doth influence the 
Weather. 3 39.98 

Wind is a Stream of Air; Air an nnd Fluid. deal our 
Globe, with a Shell of at leaſt 60 Miles thick. Every Particle of Air 
gravitates equally towards the Centre of the Earth. Air is capable of 
being compreſſed and expanded: The more Air is compreſſed; the 
heavier it is; the more it is expanded, the lighter. Cold and Heat, 
whatever they be, or however they act, produce theſe eontrary Effects 
in the Air: T hat is, Cold doth compreſs the Air, and Heat expands it: 
Therefore Cold and Heat, in different Parts of the Air, will make it 
flow: For Cold making the Air heavy, and Heat making it light, the 

lighter muſt, of courſe, give Way to the heavier; as, in a Balance, a 
grey Weight makes a ſimaller riſe. We daily ſee a Proof of this-in 4 
tovo. 

The Sea and Lund. breed ad the T ade. Wind, owe their Ori 80545 
to theſe Cauſes. The Sea- breeze, when regular, begins at 9 in 1 
Morning, approaches the Shoar gently,” at firſt; increaſes till 12; re- 
tains it's full Strength kiff 3; then gradually deereaſes till g, when it dies 
away. At 6 in the Evening the Land- breeze begins, and continues 
till 8 next Morning: The Interval between theſe two Breezes, at Morn- 
ing and Evening; are the hotteſt Parts of the Day. It is ſaid, that theſe” 


Winds vary int eir Periods; which not being ur Purpoſe, I take no 


Notice 1 | . 
The way of aceounting for this Vieimmtude of Ses and Landl wind, is 


thus The! Sun, as .it aſcends, ſheds it's Heat equally on the Land and: 
8833 2 0 


* 


urſt from s W, and then from NW: But the Storm of Jan. 8. was 
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De Cauſes of a wet and dry er 


Sea 3, but the Earth receives the Heat ſooner than the Water, or elſe 
refles it ſtronger, For one or both of theſe Reaſons; the Air that 
hangs over the Land, is heated more than the Sea- air, it becomes there- 
by more rarefied and conſequently lighter ; and therefore the Sea-air, 
with it's ſuperior Weight, flows in upon it every Way, The Intervals 
between are owipg to the Air of both laces deing in an equal Degree of 
Heat, and conſequently of equal Weiggt. 

The Trade-wind never varies, which is thus accounted for: The Air 


juſt under the Sun is the hotteſt: The cold Air preſſeth upon the hor; as 


the hot Air follows the Sun; and therefore it makes a perpetual Flow of 
Wind between the Tropics from Africa to America, and from chence 0 


the Eaſt- Indies. N 


With regard to the Wind influencing the Weathers bod char cough 
Air be an unmixed Fluid, yet it is capable of receiving many Vapours, 
which float in it, as we oe other Bodies float in Water, Sometimes the 
Vapour aſcends, and ſometimes it falls ta the Ground. All which I take 
to be effected by Heat and Cold in this Manner: Heat ſeparates Water 
into ſmall Particles, and the incorporated Air, rarefied by thy ſame Heat, 
| blows up thoſe Particles into Bubbles; by which means the ſwoln Va- 
pour becoming ſpecifically lighter than à like Space of ambient Air, 
aſcends, ſwift, at firſt, (which affords a pleaſant Sight in a warm Sum- 
mer's Day) and then gradually ſlower, till it gets up to that Part of the 
Air which is of equal Lightneſs with itſelf; and there it remains, as 
long as the Air continues in the ſame State: But whenever the Air cools, 
in which theſe water y Bladders float, the Cold contracts the Bladder, 
which becoming thereby ſpecifically heavier than the Air, down it falls 
in Dew, or Rain. A common Alembic ſufficiently ſhews the Open an 
of Heat and Cold on the aſcending and deſcending Vapour. Wl 
Tbus in a calm Evening, when there is no Wind to waft the Air, 
as the Heat of the Sun declines, the Cold arreſts ſome few of the laſt 
aſcending Vapours, and, by.it's own Force, without any other Change 
in the State of the Air, compels them to return, in Dew, to the very 
55 from whence they aroſe; whilſt their Brethren eſcape, who 80 out 
of the Reach of the Cold a little before the Approach of Night. 
Since therefore the ſame Air, in different States of Heat and Cold, 
affects Vapour in this Manner, it thence follows, that Vapour, wafted 
from Air of one Temperament to another, muſt be affected in the ſame 
Manner alſo: So that Vapour, carried from a colder to a warmer Air, 
will aſcend; and, on the contrary, Vapour carried from a warmer to a 
colder Air, will deſcend, 1 | 
Now if Cold condenſes the Air, and thereby. makes it preſs upon the 
warmer; ;- and if Vapour, carried by a Stream of Air from a colder to a 
Varmer Region, afcends z we have the Reaſon why the N E blows, and 
_ why ĩt blows dry. | 
Let us fix upon ſome pot i in the continent of North- Europe, whence 
„n Wind comes to us: Suppoſe Archangel, which. lies — 
1 ont, 
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is intenſe, he incumbent, 
10 will; Vero eve; Pee 
V Wen hs ee A 
12 N ot ere e 
reater 3; nor to 9 e A ar ont ident art 
go leaſt of equal rh ; 5 It 0 Rs 00 3 Jeg but the Eg 
plain at Archangel, in_their Turn, 9 Re NE, and” ROY: 
Winds, as much as ky do. here, 155 = ee to their Stuſt. Ec 
ſo cold as to make à firong Refiſtange : To the, W, the Ait tight 
find a free Paſſage age over the the Ger n, were not the Colds of e ere 10 
too near. The main Outlet! is eren begh, towards the. Atlantic Ocean 
The warm Air over which being 2 itſelf, to make but a ebe 
Reſiſtance, yields to the ſuperior F r z the Conqueror eagerly purſues 
his Victory, and we, happening to lie direaly,i in the Wa 15 feel then a 
cold dry N E Wind: This is the Wind that brings us Fro in the 9 5 
ter. When the Winter is ſeyere, it continues to blow all the Spri Spri In 
and it's Influence recherche nd. o Thea Summer, $5: 
This, I think, ſufficiently rens | tot Air, Howing, fte e 
warmer Quarter, will 7 57 y: But, like a willing Witneſs, it proves. 
too much; for, if Wind 1 only from cold. Air preſſing Go hot,, 
and if Heat makes the Vapour. aſcend, it follows from thence, that Wind! 
can never bring Rain; n= ereas we find the contrary hy ſad Experience 3 3 
the S W Wind hath, ruled theſe two Years, and {ill doth. rule. | 
How can this be accounted. for,. upon the Principles commonly . | 
ceived? That Vapour, wafted from a warmer to a colder Region of Al, A 
ſhould. precipitate, is what I have already ſhewn. But the Queltion is, 
which J have not as yet ſeen anſwered, Why does the S W blow . What 
is the Cauſe why a Stream of Air ſhould 8 carried, for ſo long a Tiwe, 
and with ſo great Violence, as we have often felt, from a warmer to a 
colder, from a rarer to a denſer, from a lighter to a | heavier, uatter ? ? 
To the N E of us lies, the Continent of North- Europe, great art, of 
which is, in the Winter, deprived of the Sun's Heat, and conſeq ently. 
very cold; on the other Side, to the 8 W, lies the vaſt Atlantic. Ocean. 


We find by Experience, that the Sea ſhore is warmer than the Inland; "Wo 


that the Sea is warmer than the Shore; and that the Ocean is Kill warmer. 
than the Sea. Beſides, the more you go from hence towards the! „the 
nearer you go to the Sun; and the more 3 the 17 from 75 This 
muſt make the S W Ocean, much warmer than the ontinent, that ies 
at an equal Diſtance, on the oppoſite Point: From this very warm "Place, 
the Wind blows to a Place much colder ;. and yet th re muſt be a natural. 
Cauſe of all this apparent. Contradiction to the Laws ol Nature: Whether 
we can find it, out or not, L ball attempt it as well ag. e 


It will be in vain ta ſeek. for the Cauſe, of this Wing in this Ockag legelf, 


or in the Air over it, influenced only b y the Sun, . nent of the. 
Sea. But there may. be Tarzades in thoſe Seas: Our Seamen often meet. 


ther, between the Hope. ſeldom, 25 J am . in the Ocean I: m 
| . 
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now ſpeaking, of, which is to the W of the 
they more frequent and violent chan 1 try, tp x ate, y x at. 
not laſting, and therefore e r produce A Jong fea ady't Neſs 
Winds with 1 had. 1 ajl+ bits. * 2 0 wiring 
My Conjecture is, that our 9 r Mis l 80 1 5. chan an Eddy "up 6 

ch Trade wind; \refleted from America to us. Though we cannot ſee 
the Eddy, of Air, as we do that of Water; yet we moſt be  otherwile 
very ſenſible, that, it makes a ftrong Recoil, Wer it meets wich lofty. 
Buildings, Woods, Hills, Sc. The more elaſtic any Body is, it bo 
bounds SA the more Agility; and the Ex ehts that have frequent- 
ly been made, ſufficiently ſnew the vaſt ae of the Air, There 
can, I think, be no Difficulty in conceiving, that 8 may be an Eddy 
of Wind from that Part of America which lies under the” ulnoctial Line, 
even to us, provided there be a fufficient impelling dach nh due Re- 
ſiſtance, and a proper T 

The impelling Force is a fleady briſk Streatn of Ait Hewidg 
from Africa to America 7 The Strength of this Wind maß 
meaſure judged of, from vat Sailors ; obſerve, and expreſs fe their Lan- ö 


* 


Bar were 


guage, thus: It commonly blows a good Top. gail Gale, as we fall large; 
and if we were to ſail on a Wind, our lower Sails would be enough. 

am ſenſible of What every Map ſhews us now, that the Trade- wind does 

not blow exactly from E to W: But though the Arrows are placed as if 


ſhot obliquely rowards the Equinoctial, or rather towards a Line parallel” 
to it, and diſtant from it between 4 and 12 Degrees N Lat. yet they are 


all pointed Weſtward ; and that, I preſume, will be as much to the Pur- 


poſe Iam upon, as if che whole Stream went due W. 
In order to gueſs at the Momentum of this repelling Force, we ſhould: | 
conſider the Breadth and Height of chat Part ol the Trade- wind, which, 
I ſuppoſe to be turned this Way. 
With Regard to the Breadth, I read in Dang, that they meet the! 


Trade- wind at about 30 on this Side the Line as many Degrees on the 


other Side will make the Whole extend to 609 broad. Methinks I do 
not want ſuch a Breadth, nor indeed can I fairly expect it. For ſo much 
of this Wind as blows to the S of the moſt Eaſtern Point of S America, 


which I think, is called-Cape & Auguſtin, ſhould turn off ſouthward ; 


the reſt, which blows to the N of Une Cape, I may lay Claim to. This 
Cape is in about 8 S Lat. fo that T may demand a Breadth of 38 but 
I will make an Abatement: For though the Trade-wind, to the N of l 
the Line, be ſometimes 309 broad, yet ſometimes it is not above 245 3 
which Variation depends, as I ſuppoſe on the Sun's Place in the Zodiatb: 

So that it is narroweſt in the Winter, and wideſt in the Summer. 
Taking it then at the narroweſt, when the Sun is in the Winter Solſtice, 
we ſhall have a Breadth of 329 : But I allow 2, to make Amends for 


the ſlack Wind, to the North of the Tropic of Canter, and for the 


Calms near the Equator ; and inſiſt on 30 only for the Breadth of that, 


THe WIS which is to be reflected back to us. oh FOOTY * was 
| How 


da. of 4 "wet and\dry mme, 


„Ho high. ſoever that Colpma of Air be, which is carried-througty 


this wide Space, ; no more, of it can affect us, than what is repelled by the 
Hills 1 it ſtrikes againſt, and by the cold Air which hangs over then. 
1 take theſe ligt Lands, and their incumbent Air, to be a Reſiſtance 
| ſufficient to repel. the Trade- wind: The Land muſt needs be fo to it's 
Height; and the Air over it, - being many Degrees colder than the Trade- 


wind, will - make a Reſiſtande in Proportion to it's ſuperior Weight. 


How high this Reſiſtance may be, I cannot pretend to determine: If I 


require no more than 3g Miles from the Surface of the Sea to the Top of 


the higheſt Ridge of Hills, within the Tract I am now ſpeaking of, and 
to Bj cold Air above them, 1 think I make but a modeſt Demand. 


Here, then, we have a Gale of Wind of the Breadrh of 30, 3 Miles high, 


carried with a great Velocity from Afri to America, a Momentum 
more than ſufficient ee Air from America to us, if chere be bur 


a proper Direction. 


Were the whole 1 the Trade- atind like a Mathematical Line, | 


mere Length, without Breadth, and were this ſtrait Line to ſtrike on a 
ſmooth Sur face of a given Inclination, we could know it's Direct ion 
exactly. For it is a Rule in Geometry, that the Angle of Reflection is 
equal to the Angle of Incidence. Suppoſe, for Example, that the Line 


of Trade- wind blew juſt S E, as it is ſaid to do, S of the Equator; that 


the Surface it ſtruck againſt ran exactly from S to N, as the Hills of Peri: 


do; and that the Point of —ä— were under the Equator; in this 


Caſe the Angle of Incidence will be half a Right Angle, or an Angle of 
45%, and conſequently the Angle of Reflexion will be 45* Now, as 


theſe, Degrees, when the reflected Line ſhall have run go in Length, 
will be equal to Degrees of a great Circle, and as we are about 90 E of 


this ſuppoſed Place of Contact, therefore this reflected Line will in our 
Longitude, reach to 45% of N Lat. which is abdut Bordeaux, If we ſhould: 
ſuppoſe the whole. Breadth of the Trade- wind to confiſt of an infinite 
Number of parallel Lines, falling on a Surface of the ſame Inclination, 
then the reflected Lines will be all parallel, and conſequently the Angles. 
will be all equal; but they will, reach wider, according to the Diſtance 
of one Point. of Contact from the other; ſo that if that Line, which fell. 
on the ſuppoſed Surface under the 
that which fell on the ſame Surface to the Nof the Equator, ſuppoſe in 

23* S Lat will reach to 689 N. Lat, which is to the N of the Oreades, and 
almoſt to the N Cape of Norcuay. Or if we ſuppoſe the Trade- windito 
the N of the Equator, to flow directly N E as. it is alſb faid to do, and: 
to ſtrike againſt a Surface: inelining from-S:E to N W, which is pretty 
near the Bearing of the Mbmus that joins N and S Amoricay- in both thele 


Caſes the Reflexion will be towards the NE. 


But there is no depending on this way of calculating Not: thay: Geb ar 

does not act according to the ęxacteſt Rules af Geometrys im the Motion 
of the Winds, as well as in all other Parts of the Creatiom: But we do 

at nog. atleaſt Lam far. from pretending: to * all the- _ 
Variety 


Eqvator, be reflected to 45% N Eat. 
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The Crnſert Gr b h Sund. 


Variety of Reverberations that the Wind moſt have, from tlie uneven 
Surfaces it ſtrixes againſt, between Cape 81 AHaguſit and the Bottom of 
the Gulph of Mexico. I make no doubt but that different Parts of 
this Air are reflected a thouſand different Ways ; and yet that the whole 
afterwards unite, or the far greater Part, 210 iflow- "this Way. I find 
myſelf under a Necemty of ſappoſing chat eannòt demonſtrate Ma- 
thematically, ſince I can aſſign no other Cauſe why the IM Wie 
blows ſo long with use 7707 mn 4-5, 560 e. 1 

But there are ſome other Facts which ſtrongly y 1 rt my Hypotheſis ; 

vi z. Currents of the Sea, and the Wind 1 in ares ene Ocean, to the 

N'of the Trade-wind. EH Dien 

With Regard to the Carreiſts; Damp? 2 it is generally bern 
ed by Seamen, that, in all Places Were the. Trade- wind blows, the 
Current moves the ſame Way with the Wind; and that though it be 
perceived moſt near the Shore, yet it makes no ſenſible Riſing in the 

Water, as the Tides do. He ſays, there is always a ſtrong Current 
ſetting from Cape St Aguſtin Weſtward, occaſioned; as he remarks, by 
the S'E:Trade-wind lied the Surface Nanting on the Coaſt of Braſi; 
which, being there ftopped by the Land, bends it's Courſe Northerly, 
towards Cape S/ Ari 7 and; after it has doubled that Promontory, 
it falls away towards the Weft. Indies, down along the Coaft Weſtward, 

till it comes to Cape Gratia de Dios; from thence N W towards Cape 

Caloch in Fucatan, thence to the North ward between Jucatan and Cuba. 
He ſays, that in the Chanel, between Futatan and Cuba, he has found 

the Currents extraordinary strong ; that it is probable, that the Current 
which ſets to Leeward, on all the Coaſt from Cape 8. Auguſtin to Cape 

Caloch, never enters the Bay of Mexico, but bends ſtill to hu Northwait, 
till it is checked by the Norida Shore; and then wheels about to the E, 
till it comes near the Gulph's Mouth, and paſſes with great Strength 

through the Gulph of Florida, which is the moſt remarkable Gulph in 

the World for it's Currents, becauſe it always ſets very ſtrong to the N. 

Thus far this Pilot: And, if too great a Fondneſs for my own Con- 
jecture does not prejudice! me very much, I may venture to ſay, that 
theſe Obſervations ſtrongly confirm it. He takes notice of be firſt 

Current which the Trade- wind makes near the Shore at Cape 8. Auguſtin, 
where it is ſtrong ; thence he traces it from one Cape to another, as it 
winds about by different Directions, yet ſtill gathering Strength at every 

Turning: It is extraordinary ſtrong between Jucalan and Cuba, but 
ſtrongeſt at the End of it's Courſe in the Gulph of Florida. This Ac- 
quiſition of Strength upon a new Direction, 1s contrary to the Laws of 
Motion; thbroforg it muſt be owing to a freſh Supply, which the reſt 
of the Current, cauſed by the Trade- wind, gives it, till at lenge the 
whole Power, joined together, ruſhes out into the'A/lantic Ocean. 

Let us then ſuppoſe the Wind, which drives this Water before, it, to 
follow it much in the ſame Courſe; and that, inſtead of ſtriking againſt 


one plain Surface, with ſuch an Inclination'as would direct it to ar 4 
N | rikes 


Wt eas ry Stem me 
ſtrikes againſt a Million, yet ſt ill bending this Way Let this natural 


— 2 a meta We borne) ing ſought for, vir. 4 ll. 
irefLions d le 3 Wl | 
"The other Fact is this; 5 That when. our Shipg-recurn from the Webs | | 
Indies through the Gulph of Florida, and are got into the wide Ocean, 3 L | 
they have a regular Wind at 8 W, or near that Point, which ſometimes nn 
attends them to their. very Port. This Wind cannot have it's Riſe in us 
that Ocean, nor can it come from any Continent that lies to the North, Li 


or even Welt of it ee I Canfas, that it muſt be an Kad of 
the Trade- wind. 11 TT 1 
But to all this it may — obj ad. that the (553 pins ** out 106 =_ _— 

Gulph of Florida: towards 1 N; whereas, I ſay, the Wind comes 9 

5 —— the N E. Sailors, it ſeems, take no farther Notice of theſe l 
Currents, than while they are near Head-lands, where they are ſtrongeſt, 
and affect their Navigation moſt. But there ſeems to me to be a Ne- 
ceſſity of the Continuance of this Current much farther than the Gulph of 
Florida and of it's tak ing new Directions from the N towards the NE, . 
and thence even towards the 85 before it be quite ſpent. For it muſt be 1 
a vaſt Quantity of Water that is driven by the whole Breadth of the Trade- a 
wind, from Africa to the Shores of America; the far greater Part of 
which, as Dampier ſuppoſes, doth flow by the Promontory of Cape 
St Au guſtin, Weſtward. . This great Flux of Water has found a Paſſage e 
out towards the N, between Florida and Cuba; Which is the Rok | 1 
that, notwithſtanding, the Current ſets Weſtward, the Sea in the Vel. if 
Indies never riſes. Here we ſee, that the Middle Ocean i is at a great and 1 
conſtant Expence of Water; it muſt therefore want a Supply, and no | 


var” 
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Supply ſo natural, as for it to have it's own; Water again; which, after [i 
it hath paſſed che Gulph of Florida, meets with one Check ſtill after 1 þ 
another, till it returns to the Place from whence it came. 1. 
For the ſame Reaſon we may ſuppoſe, that though the Eddy of the FH 
Trade-wind ſhould be reflected due North, from the Land it firſt 46 
ſtrikes againſt; or even though it ſhould undergo as many Turnings as e 1 
the Surface of the Sea it ——— before it; yet ĩit may take a new Dire. 1 
tion in the Ocean, cauſed by the Winds that blos from che Continent = 
of North America. 17 iogke | J q 
Another Objection may be —_ 3 ** 8 W.Wind: being an | 4 Þ 
Eddy of the Trade- wind, from what I. myſelf have advanced, vix, that 0 


Z; ö 
Cold! is the Cauſe of 1 11 That the Atlantic Ocean is too warm to | ll. 
produce this Wind; and yet that it comes from the Trade-wind, which IB 
blows between the Tropics, a Place much warmer: So that, according 


to this, here is a very warm Wind aas Way againſt the Cold of 
the North. N 3074 1 *. — 1 [1457 Ahne In! > | 


firmed. not only from the S.W., raging with os in Winters which muſt = 
be Holle $0 come from a much warmer Climate, whatever Cauſe it 


be owing to; but from the almoſt daily 1 of thoſe who livr 
| VOL Ill. Paft ii. 7 09 


in 


| 
1 
That Wind will blow from a a warmer to a c colder. Quarter, m_ Lg. i 
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in the Country, 


"The" Cunſes of u vet and dry dummer. 
and will look a little about them. Whoever is within 
the Sight of Hills, and there are feu Places where there are not ſome in 
View, will find, if he takes the leaſt Notice, that it rains in the Hills 
before it rains in the Vales: What can be the Cauſe of this Rain? No- 
thing, doubtleſs, but a Wind blowing from the Vales towards the Hills; 
that is, from a warmer to a colder Region, where the Vapour, which is 
brought thither, falls. Suppoſe the Air over the Hills be cold in 209, 
and the Air over the Vales but in 10, ro cannot outweigh 20; but, ik 
it gets an additional Force of go, it will then be double the Strength of 
20 and, conſequently, blow from a warmer to a colder Quarter, 
＋ he Momentum of every Thing that moves, is made up of two Teen 
Weight and Velocity, multiplyed by one another. This is fully ſhewn 
in the Butcher's Stiliard, which, with a Weight of 5 Pound, will weigh 
100 Pound, by placing the 35 Pound Weight 20 times farther from the 
Centre, than the Thing to be weighed'is placed: For 5 Pound the 
Weight multiplied by 20, the Velocity is equal to roo Pound. Sup- 
poting then that the Cold to the N E of us be 100, and the Cold which 


drives the Trade- wind, only 3; that is, that the Cold of the one Place 


be 20 times greater than the Cold of the other: But uren the Air 52 
cold, to move 20 times faſter than that which is 100% upon this Sup- 
poſition the Momentum will be equal: And ſince they move in direct Op- 
poſition to one another, they will meet exactly half way, which I take 


to be ſometimes near the Caſe.” But if the Northern Power ſhould loſe 4 


it's Weight, 7. 6. be milder, by r, one Winter than it is another, the 
other Power ſtill wenne the ſame, then the S W will blow one Half i 


3 


J am aware of but one Objection more, er is, that in che Gulph 
of Florida, through which I ſuppoſe the Trade- wind to flow towards 
us, there are variable Winds, which muſt interrupt this Stream, if 


There ve any; lince the ſame Air cannot flow vifferent "Ways at the lame 


It is no new ching to have delete Winds near the Land, even in the 
midſt of the Way of the Trade-wind. The Weſterly Winds, which, 


as Dampier ſays, blow on the Coaſt, between Cape Gratia de Dios, and 


Cape La Vela, are a Proof of it. The common Trade-wind on this 
Coaſt is between N E and E; but from O#. till March, and chiefly in 
Dec. and Fan. the Winds blow W; and yet when they are longeſt and 
ſtrongeſt on the Coaſt, the Eaſterly Trade-wind blows off at Sea, as at 


other times. Near Cape La Vela, the true Trade blows within 8 or 10 


Leagues off the Shore, when the Weſterly Winds blow en the Coaſt. 


This ſhews that theſe Land-winds reach hut a little Way, and therefore 
can have but a mall, if any, 8 on the main Stream of the T rades 


wind. Wenig. 


In ſinatler Navigations dare in Buren, hits find che Wind out at Sea 
different from what it is near the Shore, . eſpecially near Head. lands. 


| where it * blows hardeſt, and which helped to malte the Navi- 


en 


th Canes of @:wet,and 4 Summer: 


gation of the Ancients, in the Mediterranean, ſo tedious and dangerous, 
Theſe variable Coaſt-winds may be o ing to great Snows, or Rains that 
fall upon High- lands, when there is none, ot little, at Sea, ox to ſome 
Storms of Thundet that burſt over _ or to their natural-Coldneſs, 
or even to the Repercuſſion af the Air, I take the variable Winds they 
meet on the Coaſt of Florida, to be Kung to che ike Gauger Which . 
their Influence but a little Way 21 tit att 
But it may be ſaid, that theſe variable Winds on, the. Coaſt of Bride = 
are found ſo near the Trade- wind, that there is no Room between them 
for the Eddy of the Trade -· wind, I am ſpeaking of, to paſs out. It may 
be Fact, for ought I Know): Iwill ſuppoſe it to be Fact. But I deſire 
the Objector to conſider, that, when; he is ſailing, he is on the Top of 
the Water, and at the Bottom of the Air; he perceives the Current of 
Water run very faſt: at Top, but does not know. how it runs at che Bot- 
tom. It is very certain, that there are Under-currents in Water: In 
Rivers that ebb and flow, it is perceived every. Tides. for the Current 
will run up after it hath; begun to ebb; By Expetiments that have been 
made, it appears, that in ſome Places, where the Current on the Surface 
is very ſtrong, the Under: current, running quite the contrary Way, 
ſhall be much ſtronger, and my away a; Boat inst bg. Fores of the 
upper Current. 1 1 Ane; inn 2000 n, * l 
And why may there not Nn Currents in the Air? ? An Element 
much more ſubtile than Water, and therefore capable of being put into 
a greater Variety of Motions. The Sailor concerns himſelf no farther 
with the- Wind, than as: it fGlls-his:Sails,. the Height of which can bear 
but a ſmall Proportion with that Column of Air Jam now ſpeaking of. 
The Land- breezes about Iſlands, in the Torrid Zone, ſhew different 
Currents in the Air. For, in the Niche. che Wind: ſhall blow from 
the Centre of the Iland, every Way, into the Sea, and even in direct 
Oppoſition to the Trade- wind, and yet give no Interruption to the Pro- 
greſs of it, except juſt in that little Spot, and for a ſmall Height too; 
which is evident from hence, becauſe in ſailing to the Weſtward of Bar- 
badoes, ſuppoſe, or Jamaica, without the Reach of the Land- breeze, 
you feel no Interruption in an Strength by che Fader Winder by Night 
248 well a8 by Day. Rae 145 it p 29 50 3 1 * g 
I, ho am one of no great: N 4 frequently. fem ee. 
rent Currents in the Air, at the ſame Time, and in the ſame, Quarter, 
under one another. For Example: When the under Current has been 
E, the upper Current bas been S W, and the middle 8 E. I ſhall appear 
ridiculous, if I ſay I ſee the Wind; the Vulgar think, that. Swine only 
are endowed with that Quickneſs of Sight; I d not ſay, that I can jſee 
the Wind; but T have often ſeen Clouds, Weather⸗ gocks, Smoke, and 
ſuch-like Things, that are either carried or turned by the Wind. Smoke 
and Vanes are ſo near, that they can hardly eauſe any Deception; ſome 
Clouds may, unleſs properly obſerved : For when there are two Tire of 
. both carried the lame Ways: and. with the ſame. Velocity, the 
tt 2 upper 
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upper Tire ſhall appear to move directly eee ** lower which | 
Deception is owing rothe different Angles that Gbjects of the ſame Ma 


nitude, at different Diſtances, ' make on/the;Reina,, ot oy 
The way to obſerve the Motion of the Clouds, is by looking yr Sev 
and a fixed Object at the ſame time, ag tie Sun and Stars, ſometimes: 


The beſt ſuperior fixed Object is the Moon in her Quarters, which may 
be then ſeen by Day. light, without offending the Eye. The fixed Ob- 
jects below the Clouds are, a Ridge of Hills, lofty Buildipgs, or, for 


want of them, a Tree By obſerving a Cloud 70 any fixed Object, 


you will not only ſee on what Point of the Compaſs the Clouds paſs; 
but you will ſee alſo. the Motion of the upper and under Current; By chis 
means you will find, as the Caſe happens, either both Currents going the 
ſame Way, though with different apparent Velocity; or the upper Cur- 
rent going one Way, and the lower another, and perhaps you will ſee 


the Smoke going a Third. This br ſhews,. That 7 are diffe- 
rent Currents in the Air.. IRIS FETs 


From all my little Obſervation I gag that the upper rann gene- 


rally prevails. For though the under Currents from, ſuppoſe, the E, 


on even N E, be briſk at firſt, and the briſker- they are at firſt, the 
longer they continue; yet they die away by degrees, as their Strength 


er itſelf; the Air becomes near calm, and then the S W, which 
10 blowed aloft; deſcends to the Pad and com mands che whole 


| That the Diſorders off the. Ive; Ain ts: not affect the Seam ah 
appears alſo. from the Trade- wind paſſing over the very Continent, from 
the E to the W Side of America. I make no doubt. but the high Hills 
of Peru cauſe a greater Variety of Winds and Weather, than we have 


here. Their Weſtern Sea ſhews, that the lower Part of the Trade- wind 
meets with great Obſtructions in paſſing over the Continent. For, as 


Dampier obſerves, . you do not meet with the true Trade- wind, till you 


are got 1g0 or 200 Leagues from Shore; and then it blows in it's uſual 
manner. If all the Diſturbance that the high Hills of Peru, ſaid to be 
the Higheſt i in the World, give to the Trade-wind blowing over them, 
eannot intercept; the upper Stream, which, after ſurmounting all thoſe 


Heights, and the Diſorder that their Cold occaſions, ſtoops down again, 


till it cones to touch once more the Surface of the Ocean; we may 
eaſily ſuppoſe, that that Part of the Trade- wind, which i is reflected from 
theſe Hills towards the NE, may diſengage themſelves, in like manner, 


from all inferior malen. and ay over all the little low enen a 


the Floridan Coaſt. 


Upon the Whole, then, 980 1 cannot. pretend. 0 ind; out "the 
Angle of Incidence, yet I muſt conclude, that the Trade-wind is re- 
Hacken ſuch a manner as to cauſe our S W Wind. "OL 

And 1 conceive, that this new Direction is ſo far Gow checking its i 
K that it the rather increaſes it. For a great Part of the cold Air 
meta over the Continent | it ſtrikes againſt, having no otherVent, * 
© 


* 


EF HOY _— 


bf wih ie Bath g ee fk more than Amends for the . 
ir gave! $1170 2339100 ti A ib od orgniven nomgogC] $3 
From America to t N "of "Eigland this Wind Slides over the x lt 
Ocean; a plain Field, that 7 no Oppolltten; and Wich, with it's | 1 
natural WW rmith; encoufag es the Walt; by Pl the Al oper ir more - BY 
N yield t a tance Force. oy 159700 DIX tot isqo! 102015 .* Bn 
aving thus opened 4 Paſſage for the Trade! wind to flow even t6 us, 
Wirf a back Strezni, if my Confectüte bath opened it; what 1 Have fad 
may ſerve as a Hint to thoſe who WAVE better Materials, and cal mike 
a better Uſe of them: But, admitting that my Conjecture 18 right, we = 
have the 'Cauſe-why' the SWW Wind! blows with us; and then there ean | „ 
be no great Difficaley in finding out the Reaſon hy i it brings ſo much 1 
Rain. # 1210-204 7,5019 ina mf div edo Je an pon 1:8 
For this Wind blowing over a warm Ocean, Which ſends up bw 
Vieoiſs; by the time it reaches us, comes charged with an infinite 134 
of watery Bladders, which the Cold of this Climate Eondenſes, and then : 
down they'falt in\Showers' of RAin | noi anvil ra Us monk - 
From hence it appears, thatthe'two great Rulers bf the Weather with 
us are the N E and 8 W Winds. Like two neighiboüring potent Mo- 
narchs, they are engaged in eternal Wars: Sometimes the one puſhes his 
Conqueſt with great ein! * you 3 the vanquiſhed: Power not 


: : 4 o 


®; 


Territories with great Succeſs. As we happen to lie near their F ronti&hs, 
we feel, by turns, the different Effects of their fierce Contention: Some 
Years we have a Run of NE Winds, 1897 Winters, an 1385 Summers: ; 
and ſome Years the Reverſe of all this. . 5 5 
But if I have hit upon the true Cauſes of theſe Winds, yet the QuiRicn 
will be, On which Side lies the Redundancy, or Failure; that makes all 
this irregular Variation? For, between two Antagoniſts, the AAvalnaige 
will be the fame to che Conqueror, ' whether his 'Superiotity'be owing to 
his o] Strength, or the Weakneſs of his Adverſary, I would be glad 
to find this out, but T doubt that all my little Search will not be able to 
do it. I will proceed as far as I can. at 392 Q1tt. 901 
Let us ſuppoſe, in the firſt Place, the N to ve nity Paſſive; and 
that all the Variation of Cold and Heat is owing wholly to àa Defect, or 
Exceſs, in the S W Wind: So that, when the S W blows; ir mall be 
- always warm; and, when it ceaſes to blow, it 'ſhall* be ever cold. If 
this be Fact, then it will follow, that whilſt the 8 W blows With 4 
fame ſteady Gale, the Weather ſhall-be of the fame I Degree of Heat: 
But we find it otherwiſe; for the Nights, in a mild Winter, are eolder 
than the Days, the fame 8 W ſtill blowing; therefore Cold, With us; 
is not wholly owing to a Slackneſs of the & W Winds. 10 A 
Let us now ſuppoſe the Pratiop of the Sun's Heat to be tlie only 
Cauſe of Cold? The Conſequence will be; chat all Places equally diſtant 
from the Sun, will be equally cold. But it is well Known, that, in the 


ame N * in Europe, e is eater” on ehe Continent — 
nds: 


Fd 


=— 


| The — 4 met _ gry Ss | 
lands: Thazefore Privation of the Sun's, Heat i is not the only Cauſe of 


Cold. The Sun's Abſence, like other negative Cauſes, can amount ooly 
to the Removal of an Obſtruction which: bindered the efficient Cauſe | 
Cold, whatever it be, from acting. MN 
Since the larger the Tract of Earth, the greater the Cold, the efficient 
Cauſe of Cold ſeems to be in the Earth; and yet, when we deſcend a 
little Way under- ground, not only in Mines, but in ſome Cellars, we 
find an even Temperament: We muſt therefore confine this efficient 
Cauſe of Cold to the Earth's Surface. © 
But if the Earth's Surface be the ſole eien Cauſe of Cold, ſince the 
Sur face of the Earth ſtill continues the ſame, the Cold ſhould be the 
fame on that Surface every Winter; whereas we find it otherwiſe. We 
muſt, therefore, ſeek for ſome. concurrent Cauſe, between whom and 
the Earth's Surface this Cold is generated; and that, I os can be ho 
other than what is carried on the Wings of the Wind, 3: 
Dampier obſerves, that, after a Tornado at Land in 4 5 
Land-wind will begin by 4 or 3 in the Afternoon. The Materials of 
this Tornado muſt be carried thither by the Wind; where the Tornado 
burſts, it cools the Air; which makes the Land- breeze begin Tome | 
Hours ſooner than it's uſual Courſe. _ 
That the S W Wind, warm as It is, carries with i it the Sceds of Cold, 
is evident from thoſe violent Storms of Thunder, attended with great 
Rains, and large Hailſtones, ſeveral of which ET this laſt Sum- | 
mer. 

The 8th of laſt Sept. was a cold Winter 8 Day at the Place where I 
dwell. In the Morning, when I awoke, I perceived a great Dew on 
the Inſide of the Glaſs of my 'Chamber-window.: When I went out, I 
obſerved the Wind to be N E. ſtrong, black Clouds, and little Rain 
early, reſt dry. ꝗth in the Morning, the Wind was N E, briſk, dry. 

I began to think; that the Winter was going to ſet in very ſevere ; but I 
=O Vos in a little time undeceived. The Afternoon of the gth was overcaſt, 
| On the 10th, I ſaw Colts-tails, as the Sailors call them: I take them to 
9 be Virgil's Tenuia lanæ vellera: Marks of Rain, that ſeldom deceive thoſe 
=—_ | who are uſed to obſerve them. On the 11th, the Wind returned again 
: to it's old Point of S W, with Rain. Some time after, I did read in 
| N the News. papers, that on the 7th a violent Storm fell about Worcęſter, 
11 i which is diſtant from hence about 2 Degrees, and bears, nearly, - on the 

it N E Point, Then I found out the Cauſe of that little Winter. 

I could mention more Facts of this Kind, but theſe, I believe, are 
enough to ſatisfy us, that the Seeds of Cold are carried on the Wings of 
the Wind. It will be needleſs to take notice, that the Wind carries the 
Cold back again: Every one who feels his Hands tingle in a froſty 
Morning, and looks at the Weather - cock, muſt be ſenſible of it. 
Since, therefore, a large Surface of Earth to the N of us, aſſiſted onhy 
with a Privation of the Sun's Heat, cannot produce Cold to fo great a 


Degree, as to affect the Weather with us; and ſince it appears, that 155 
whic 
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which is 0 help theſe two Cauſes to 

3 Winds, and carried off again; I muſt conclude, that there are fri- 

gorific Particles floating in the” Air, , whether they be Nitre,. or by what- 

ever Name the Chymiſts will call them ; that they are always acting, 
unleſs obſtructed by other Cauſes; and that, when they find a proper 

Recipient, and all Obſtructions be removed, they act with Vigour. + 
| When I ſpeak of the Seeds of Cold, I do not mean, that Cold acts 
as a Ycqpenative : Though whoever conſiders the Order that Froſt ob- 
ſerves in building it's Ice upon the Water, will be apt to think, that if 
it be not hg E 8 of Vegetation, it is jorneniing that reſembles i it very 

; near. 

Ar firſt f ſhoots out a ſmall tat Tes! then, from the ſame Centre, 
one on each Side” from theſe mzin Beams dart out ſmaller Sprigs on 
each Side, to form the Contignation ; then theſe. Rafters ſending forth 

their Sprays, the whole Floor is laid, weak at firſt ; but as they Ber 

Strength, they make a Plancher, ſtrong enough, ſometimes, to bear 
the Weight of whole Armies paſſing over the Baltic. 

I do not expect, that the Ladies will expoſe themſelves ſo We to the 
Cold, as to ſee all this: But if they pleaſe to give themſelves only the 
Trouble td look on their Chamber-windows in a Froſty Morning, if 
they riſe ſoon enough, they will ſee there ſuch Embroidery made by 
Ice, as their own Fingers, were they uſed to work, and the fineſt 

Needles, could not equal. 

All this, I ſay, would tempt one to imagine, that e is s fontething 
vegetative in what I call the Seeds of Froſt. But that is not what Iam 
about at preſent, All I contend for now is, that that which co- operates 

with the Earth's Surface, to produce Cold E eber it 4 | 
it, is carried to and fro by the Air. 

Inſtead of their acting "like Seeds, let us ſuppoſe chem to act like in- 
animate Bodies: That each Particle acts with a determined Force; and 
that, conſequently, the more of them act together, the greater their 

Effect. Upon this Suppoſition we can eaſily account for the different 

Temperament of the Air in the ſame Seaſons. For a Continuance of 
NE Winds for ſome Vears will carry off many of theſe Seeds, or Grains 
of Cold; and an equal Continuance of 8S W Winds will bring them back 
again; and theſe Periods will be longer or Wee cee to the 
Strength or Weakneſs of the Blaſt. | | 

And thus, at length, I have ſatisfied myſelf, till H can find out a better 
Reaſon, why a cold froſty Winter produces a dry Summer; and a mild 
Winter à wet Summer. For theſe Seeds of Cold being the chief Cauſe 
of Froſt, and their Strength being in Proportion to their Number, when 
the Winter is ſevere, there is ſo vaſt a. Quantity. of. theſe Trigorific 1 

e 


ce ſuch a Cold, is brought by 


ticles in North- Europe, that their Strength will not ſoon be exhauſt 


and, conſequently, that the N = Wing 3 Dan e 0 Wa 
Summers dry. 
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"Bits on tbe. contrary., when.chs Woge deere ee Ai 


* thoſe. Particles in.North Eura: not enough to cool the Air there co 

5 fucha Weight, as to enable it to hinder the 8 W from reaching us, even 

dy Winter; and therefore, when once he Sun's Heat « comes to dener 
thoſe few, the South · weſt, which is almaye acting with et Fo 


* valls, and brings Rain in Summer. 


"oy 0 
I make no doubt, but that a Courſe: of Wan fog 7 * cvs 


; Years, in ſeveral Places, would reduce the Knowledge of thele. Vieili- By 


tudes of Wind and Weather to ſome Certainty..  -; 
I have taken notice onlyof two Winds, the North · eaſt and South-weſt, 17 


as the Producers of dene Run of dry or wet Weather: But if I have 


hit upon the true Cauſes of thoſe Winds, the ſmaller Variations May 92 


eaſily accounted. for. I ſhall mention a few. 


Next to thoſe Two, the N W Wind blows longeſt bee, * on the 
K Force, but with various Effects. Sometimes it conſpires wich 
the South · weſt, to blow a mere Storm, with hard Rain; and ſometimes 
it takes part with the North: eaſt, blows dry, and freezes. Weare, in = 
a great meaſure, beholding to this Wind, or the little qr y Weather we 


have in a mild Winter. 
I take this Wind to proceed from the Continent of North: Americs. 


where the Cold muſt needs be very intenſe, that can drive the Air from 


thence hither, with ſuch ſtrong Guſts. It is well known, that Places of 


the ſame N Lat. are much colder in America than in Europe. Upon Sup. 


polition that the NW Wind blows from N America, I can, methinks, 


eaſily account for all theſe cantrary Effects produced by the fame Wind. 

"hough 1 it blows from a cold to a warmer Quarter, yet it brings Rain 
at firſt, for this Reaſon, becauſe the Air -over the Ocean about us is 
warmer than that over us. When the N W begins to blow, it muſt 
drive the Air before it; and then the Vapour that floated in warm Air 
will fall down with us. Even the NE, the drieſt and coldeſt Wind 


we have, will bring Rain, and for many Hours, when it ſets in after a 


South. welt;. %% 1 
Hence alſo it is that the SE and 8 Winds 8090 HART Wa od 1 5 


many Hours together. I take 17881 to come from the Alps, and the 5 
5 South from the Pyrences. 


I ſhall, at preſent, run no farther into Particulars ; my. Deſie 0 


belts only. to inquire into the Cauſes of a long Continuance of 


or wet Weather. It would be endleſs to enter into all the Predic- | 


tions of Weather, that may be collected from Books, and private 
Obſervations: Moſt of them pretend to foretel the Weather no far- 
ther than a few Days. If thoſe Predictions and my Hypotheſis be 
foũnded on Nature, Py wil all W 1 the r or of a conſiſtent 


e 1115 Edit mon amm mio tis weten 105 | 
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Nan 46/9 TR 9 before the 8h; my Storm Jan. os 
= 2 als 23 The” had been pally falling for two 145 <dr 


me Henry Forth, 
58. "The Wind =, th We 8 WBI 1 in the 7 Degree ; which dating. 


| à Degree more. : Moſt of the Day was at- ton, _ 18, 
tended. with Snow. or Sleet. - B59! es- 
The gch in the Morning 1 babe Cl fallen to 28 ei 38 
| Parts, and at. 4 P. m. down to 28 Inches, 5 Parts, and by. 10 P. n. riſen 
again to 28 Inches 45 Parts. All this while the Wind. with us was in 
the N E, with only a moderate Gale, tho attended all Day with Snow, 
which at Night was 2 4 4 Inches deep; and about 8 it began to freege, 
As the Wind in the South Parts was all that while in the oppoſite Quar- 
ter, 1 ſhould have expected an Accümulation of the Air, and, as a Cog- 

19 ſequence, the riſing of the Barometer at the time of it's falling the loweſt. 
Had the Storm been the Night before, when our Wind was in the ſame 
Direction; and had afterwards. Sis Thhould chen have imputed the 
Fall to the gpick! Return of the'Eurrenr: of Air 10 ; reſtore the Equili, 
brium: But ax t is, the ſmall rogre 1 mae i 


leaves 3% Weener, CY TER 15 


. 4% * a 4.4m F 


P. 8 As we have been Aron in are 755 cbs” 5 Fine 1 
been no leſs ſo in Regard | to the melancholy Effects which We, great 
Rains have produced in the more Southerly Par Fi 2 we. id 70 
than uſdal with us the Taft Month (for I find 'b) epiſter On 
8; PB. fell through my Fungel, whoſe Area is 4 5 is, 1a 22 
lat) yet. the almoſt, conſtant ROS Fe W. had, k. feht 4 r, 
885 off! Fo any conſiderable Quan „ 
11 255 Nag \ bes... ee £1 

were 8 Ala 45 bh. 2 8 30. 10 


, RY. W WW, af, met” 3 7 
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XX. en Was Gb mo vi olent-> Hurricane of. Wi eg e a 
that ever was 755 e the 1 of Man. Cambridge w rang ; 


not in the midſt of the CIP fo. chat it 1 8 eſcaped very well, I can: in Hun- 


happened to be pay ing a Viſit to Dr 3 at Bluuſbam in 1 Uuntin lot -tingtonſhire, 


fire, about 10 Miles NW W of Camb ridge. 5 We were in the midſt of the 53785 _ 


1 but, by pg into; [he trop get Part, of the, Hi L e, We Fuller, Fellow 
1 


clcaped* without any great. 7 The 141 till balf an Hour „Trin. Coll. 
after 11, was ſtill, With very ha ard. Showers of R Rain; At half an Hour Cambridge. 
after; 11 . . to clear up in the 8, with Abriſk 4 Air 5 that wie ex 5 3 I 
pected a fine Afternoon : The S V clear d "ar 


a bp, 700, at | the,S un ſhining HA idoe, 

warm drew us out into the Garden. We had not bern 'out 8. 5 10 er 774 
before we ſaw the Storm coming from the 8 W. F not to be 50 
Yards high from the Ground, bringing along. with it a Miſt, which 
rolled 7 with ſuch incredible lin nels, that a8 near as we could gueſs, 
Vi eand an half in half a Minute: It beg REL at 12 v Clock. 
Ve JL. VIII. Part ii. e AE I U 9 and 


24 e. an, welt W 9 —_ 
from which'T Write; aud Where I reſide,” is 14 Mile Concerning the 
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except thoſe that were 


"nd Db. 1 
F enough ſor Prople to get out of their e __ n 

1 ain were out in it all the Time, who | faid; that they oth. e 

heard it coming about half a Minute before they ſaw it 0d there made +: © 

a. Noiſe ſomething reſembling/Thiinder, more ly” ANCE conf 3 65 IST wev6t 

increpſing. I ſaw a Man in. the-Afternoon, ; who came, from & Ives, - 

who ſays, 271 Spire of the Steeple, Which is one of the nel in Ker lend. 11 

is blown down, as is the Spire of Hemmin ford, the Towns having re- 

ceived as much Damage as Bluniſbam. „e neither Thunder nor 

Lightning with it, as there was at Cambridge, where it laſted above half 

an Hour, and conſequently was not ſo violent. Some few Booths in 

Sturbridge- Fair were blown down. The Courſe of the Storm was from 

Huntington to St: Ives, Erith, between Wiſbich and Downham to Lynn, 

and fo on to Sueiſpam: We have heard nothing of i it farther to the 8 W 

than Huntington, nor farther NE than Dotnbam. Very few Trees 

eſcaped ;. The Barns that. ſtood: the. Storm, had all their Roofs more 

damaged tothe Leeward Side than to the Windward. We are in great 

Hopes the Storm was not I; Lam apt to think it was much [= 

Storm as ran through. Suſſex. about: 1 Yes cars Ago, . The Storni was 

ceeded by a profound Calm, Which lasted about an Hour, a after | r which 

the Wind-continued pretty: dich till 10 9 Clock at Night. re 

XXI. About a Quarter before one in the Night, there happened Conterning a 
a very ſudden and terrible Wind Whirl-puff,: as I call it: Some Ay it N TERS 


* 


was a Water-ſpout, and others a Vapour or Exhalation from : of 3 


but be it of what Name it will, it N on the S W Side of the Town, Gras Khao 
carrying a direct Line to the NE, croſſing the Middle of the Town in i Dorſetſnire, 
Breadth 200 Vards. It ſtripped and uncovered tiled and "thatched b 4 J. Ber t. 


Houſes, rooted Trees out of the Ground, broke others in the midſt r 


at leaſt a Foot ſquare, and carried the Tops a conſiderable way The p. 229. July, 
Sign of the new Inn, a Sign of 5 Foot by 4, was. broken off 6 ot in &c. 1739. 
the Pole, and carried croſs a Street of 40 Foot Breadth, and over an Op- 

polite Houſe, and dropped in the Backlide thereof. It took off and threw 

down the Pinacles and Battlements of one Side 6f the Tower; | y "the 

Fall of which, the Leads and Timber of great Part of the North: lley 
of the Church was broken in. The Houſes of all the Town were ſo ſhock- 
ed, as to raiſe the Inhabitants 3 no hurt was done but only. acroſs the 
Middle of the Town in a Line. No Life loſt, but three had a very | 
providential Eſcape. . Lis computed by judicious Workemen, that the 
Damage ſuſtained by this Accident amoun f to 258 Pounds, and upwards. 
It is very remarkable, it only affected, as ws related: no other Parts 
of the Neighbourhood or Country ſo much as felt or heard it. - It is ſup- 
poſed by the moſt Judicious, that it began and. ended within the Space 
of 21. . was ſo warns ing a Quarter. after” 12, that the Exel . 6 
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800 5 The Cue of che Ganetal Trade Wine, 


| Concerning XXII. I thigk. the Cauſes. of the General, Trade-winds: have not bee 
ones hr Fully explained by any of thoſe who, have written on that Subject, for 
Wind: Y want of more 2 70 and diſtinctly conſidering. the Share the diur- 
Geo. Hadley, nal nal Motion of the Earth has in the Produ Ion of them: 75 For althou gh 
Eg; F. R. &. this has, been mentioned by ſome. amongf the Cauſes,of. thoſe Winds, 
_ $878. yet they have not proceeded. to he h it contributes. to their Produc- 
26 5. P tion; or elſe have applied it to- the. E xplication of theſe Phænomena, 
| e ſuch Principles: as will pee pon. Examination. i 8e be 
ufficient. 

That the A 592 the Son is. the original Cauſe of theſe Winds, [ 
think all are ag greed; and that it does ĩt by cauſing a greater Rarefaction 

of the Air in thoſe Parts upon which it's Rays falling perpendicularly, 
or nearly ſo, produce a greater Degree of Heat there than in other Places; 
by which means the Air there becoming ſpecifically lighter. than the reſt 
round about, the cooler Air will by. it's greater Declity. and Gravity, 
remove it out of it's Place to ſucceed, into it itſelf, and make it riſe 
upwards. But it ſeems, this Rarefaction will have. no other Effect than 
to cauſe the Air to ruſh in from all Parts into the Part where tis moſt 
rarefied, eſpecially from the N and 8, where the Air is cooleſt, and not 
more from the E than the W, as is commonly ſuppoſed : So that, ſetting 
aſide the diurnal Motion of the Earth, .the Tendency of the, Air would 
be from every Side towards that Part where the Sun's Action is molt. in- 
tenſe at the Time, and ſo a NW Wind be produced in the Morning, 
and a NE, in the Afternoon, by Turns, on this Side of the Parallel of 
the Sun's Declination, and a 8 Wand S E on the other. 

That the perpetual Motion of the Air towards the W, cannot be de- 
rived meerly from the Action of the Sun upon it, appears more evidently 
from this: If the Earth be ſuppoſed at Reſt, that Motion of the Air 
will be communicated to the ſuperficial Parts, and by little and little 
produce a Revolution of the Whole the ſame Way, except there be the 
ſame Quantity of Motion given the Air 1n a contrary Direction in other 
Parts at the ſame Time, which is hard to ſuppoſe. But if the Gl obe, of 
the Earth had before a Revolution towards the E, this by the ſame means 
muſt be continually retarded : And if this Motion of the Air be ſuppoſed 
to ariſe from any action of the Parts of it on one another, the Conſe: 
quence will be the ſame. For this reaſon it ſeems neceſſary to ſhew how 
theſe Phænomena of the Trade- Winds may be cauſed, without the Pro- 
duction of any real general! Motion of the Air weſtwards, This will readily 
be done by taking in the Conſideration of the diurnal Motion af the Earth: 
For, let us ſoppoſe the Air in every Part to keep, an equal Pan with the 
_ Earth 1 in it's diurnal Motion ; in which Caſe there will be no relative | 


s "Yen by the Action of the Sun on the Parts about the Equator, and — 
0 Pad the Air 1 Pa. therefrom, let the Air.be drawn 14 8 


8 


nt 


bite h ee e e Petco de ie 
conlequetitly, theit Difference itt Cjftaſt bout 209 Miles; and 
of the'Ea Farth at the Equator: moves! eh on ai 0 


Earth with it's Air at the Tre 
Air; as it moves from the Tropics towards: the Faq itor; Haig a leſs 
W chan the Parts of the Earth it arffwesat, will have 4 Feladive No- 
tion conttary to that of the dirt Motion of the Farth in” thoſe RE 
which being combined with'the\Motion: rowards tlie Equator, a NE Wind 
Will be pfoduced on this Side -of the Equator, and a 8 E on the other. 
Theſe, as the Air comes nearer to che Equator, will become ſtronger, and 
mote and more Eaſterly, and be dye Eaſt It the Equator itſelf, according; 
to ha Sr by reaſon of the Coco of both Currents: from the N 


4 one Revolution of the Earth or Naturkl Pay, and above 1 Mile and +: 
nn a Minute of Time; Which, is greater than tlie Velocity: of the Wind is. 
1 to be in the greateſt Storm Which, accurdifig td Pr Derbe 
ervations, is not aboye 1 Mile id a Migute. But it is to be cönſtdered, 
that before the Air from the Tropicks can arrive at the Equator, ir muſk: 
have gained ſome Motion Eaftward from the Surface of tlie Earth or Sea, 
whereby it's relative Motion will be diminiſhed{ 4nd%itr ſcveral facceflive 
Cucculations,; maybe Abele to be reduced to tlie 0 err 1s fobd 
to: be of. ...- abi 18051 2 HI RO: 
Thus I think the N E Wind: on this Side of the? 
on the other Side, are fully accounted, for- Thefatne. Printiz ple ag He- 
ceſſarily extends to the Production of the Weſt wear eee the 
Tropicks ; the Air ratefied by the Heat of che Sut about the I 
rial; Parts, being removed to make room for the Air from the Maler 
Farts, mult riſe upwards from the Earth, and as it is a Fluid, will chem 
ſpread itſelf abroad over the other Air, and ſo its Mation In the upper 
Regions muſt be to the N and S from the Equator. Being got up-at a 


Fg gh 
S713. 2; Th 


Diſtance from the Surface of, the: Earth; it will ſoon loſe ;great! Pat of 


ics Heat, and thereby acquire Denſity And Gravity ſufficient to make it 
approach it's Surface again, which may he. ſuppoſedito be by that Time: 
tis arrived at thoſe Parts beyond the Fropicks where the WEIterty Winds 
are found. Being ſuppdſed at firſt to have the Velocity of tie Sürface 
of. the Earth! at the Equator, it will have a greater Velogity than the 
Parts it now arrives at; and; thereby become a weſterly Wind, with: 
Strength. proportionable to che Difference of Velocity, which in ſeveral: 
Revoly tions will be reduced to a certain Degree, as 18 a before, of the: 
Laſterly Winds, at the os wb And thus the Air will: continue tos 
circulate, and gain and doſe Velocity by Turns from the Surface of the 
Earth or Sea, as it approaches to, or teced&$ from, the Equatort I. do 
not think it neceſſary to apply theſe Principles to folye. the "Phenomena. 
af the Variatidns of theſe Winds at different Times of the Near; and! 
different Parts of the. Harth; and iq dg it WMuld draw. this; Faper ito» 
AA Lenggh than ! propoſe,” From what has been ſaid it 19 
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* 17 Bi From which it follows, 2 jt 


here it's Velocity will be rat the rack of 208 j Miles in the Space 2 
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 Pbſervations 


| Obſerving Jing Def wy Ys 


i rf e e e Anas Brine Hanna we "the 
Earth Navigation," eſpedaly iy ard Weſterly; would" he: very 
13 Wige cat Aue 11 Pera in 
BE d ̃ Ong OP a 

Lage That tbe N E Abt S E/ Wing Wirk in the Wee 
nfaced by as much N Wand 8. W in other Parts; and generally 
all Winde Nd any obe Quarter mut be "compenſated by # contrary 

Winch ſornt here or oitier 5" otherwiſe {ome Change r muſt be N 


in tha Motion of the Earth round it's Axis. 

XXIII. Juh 2:5: at Noon, the Height of the berotekef wg 29 5 
cn falling land Inches and 2 k Lines. The Height of  Fabrenbeit's Thermometer 
1 7 Wa was 70 Degrees. The Sky was clear, and the Wind blew gently from 
Zedand ns- the Weſtward. But at the Time of the Obſervations, om 10 to the 
leaden Plat- firſt Hour of the Night, the Height! of the Rirotmeter 40 29 Inches 2 


form, in the Lines, of the Barometet̃ about 60 Degrees, there beit hard! a ind 
Night betaveen ſtirring, and the Sky alſo bein (El ofy 10 4K . ny. Wi 


255 . There fell much Dew wars taſs of voss Kinde, pi that | ir ic was wer 
N. S. with at err. n ene e 
Figures of the On poliſhed Braſs bur little and oaly a chin Vapour. Pay 


pron 2 On rough unpoliſhed Braſs a little more; e 
1-42. ) On Irontinned (in Dutch Blick) a little: On the ame of ble nh, 


Leonard much: On the ſame rough v7 much: ,On the ſame N Wa 
Stocks, M. D. any: On the fame ruſty) tione; ” 


No. 464. p. * 
112. Read On pure Quickſilver none. 


Mayz0. 1742. On fmooth Tin none.” | IRA eien, 
cs On rough Lead much: On poliſhed Lead a ſicele; © 


On white Siver none: On poliſhed Silver none: 5 Silver gies 


non. '.,.. Li, en ff 
On blue Porntlaibe fone.) Ns Eb no 607 a0 boot Wage Dow 
On a ftone Slab much. The! kinds 
Ona Baſket-tndde of dias C Cine Inch d woven, a allt e 


On a ſmooth. Plank of Oak, of a white Colour, vt much : On the | 
ſacs of a black Colour; much leſs. 


Fe 2 2 A fmnooth Plank of Firr was only: j -aft moiſt. 


A ſmooth Plank of white Deal ind very little Dew. 

On moving thoſe Bodies, which received much Bew. a little E * i 
2 or 2 Inches above the leaden Platform, the Lead dried, and the Bodies 
themſelves were wet underneath as well as above; but the Tin and Silver, 
being placed in like manner, continued yz. the? the Place, which Was 

bedewed: before, dried up. N | 


Fig. 23, © Fam 2. 1742. N. S. T A fell Flakes of Snow ly! in the Meas | 


rakely Aerie like Fig. 23. Their Diametem from the extremities of their 
Points were + of a Line. 

Fig. 24. Fun: ro. before Noon Fig. 24. 4 2 of 2 Line in Diameter, i in the middle 
of which 9 een Roſe, as in Fig. 25. The oval Figures \ were 
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3 | i 1 Jan. 
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N TA About Noon nE ig Py 1 Men e e Fig. 26. 11 Fig: 25. 
| ſhane Muſcouy.Glaſg.. * 20 5 BAT Fig. 26. 


ins to TO and Water that begins to freeze, New Experi- ; 
we always the ſame Degree of Cold. 1, ments upon Ice; 


25 oF: c Cold ay be e Sale. 31 „ eee 
der have ſhewn, that, fow's 18 and 
Reel Cole ſo little as 11 75 Salk. ix one Part of fins, Salt-peirg with communicated 


two Parts of beaten Ice, and. 72 2 bemmaemeer alt 1dcipend d 9] FRE 8 


in it but 3 1 Degrees below the £: MI 216 n 
What bee this Miſtake, a 5 du Bog *cople Sener ally made ale af 2 9 
 Salt-petre of the firſt or ſecond, melting, as being the: cheapeſt; but that &. 1738. 

Salt-petre not being. 5 contains a great deal: of Sea Sali; and it 

was in Proportion to 9. 1p. ; Quantity af the ae chat che Fader 
Was the greater. 1 8 99547 015 5 nis 1 248 £1133: 6045 

From this laſt Obe rue ion, one may de uce an adyantageous Method 
for trying Gunporuder; far as of the three I Togradients: of which;it.is made 
up, Salt-petre is the G one that can increaſe the Cold of Ice; il ode 
Part of Gunpowder, or a little more, be mixed with two Parts of 
and it increaſes it's Cold more more chan g Degrees, it is a Sign that the | 
Salt-petre contained in it i pot well purified ; and the beſt Powder will 
be that which does leaſt jacreaſe the Cold of Lie, bst t Hie 

4. Sea-Sall, that is the Bay- Salt, which is common ly uſed at Table in 
France, and that which i is immediately ken. from the Mines, called Sa? 
gemmæ, give the greateſt Degree of Cold, for; the. moſt part; for. Bot- 
4% gives ſometimes a little moxe, but generally leſs. Sea- galt mixed 
with Ice in the aboveſaid Proportion, gives a6: Degrees a Cold on 
M. We enen, nee 18. „ ed wy ! 

05 No eee 10 + Dogrees, 
5. Ales of green Wd. — — — — — — 83 
6. of Sea-· C; —- — :; e . ⏑ 
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coupe i] 6 8 17. The Cold of e may Mill be bonfiderably inereaſed by A Mixture 
"as 51107 Ef Vie; Tote 5 Diiting Baß full ef Hymn of Wine to 4 
ITT _— > Phih@f Beste 1490 1181 duo X11] 6G Zach 2 5.191 of blog An 
99. © Dogg TheColdioÞ0re2will Hot HHerchſe! Aut the ie meltte asd 097 
e Put into one Veſſel Ziv gf Ic beten very mall, and inte Alber 
% er Veſſel Fifof Sen- San; ſet the two Veſſels in a Mixture of Tre and Cal, 
£111. whichs Hy to -he-reriewed- Nil til by Means of the Thermometer you 
15 find{ithat*the' Sab and the Ee 6f the two firſt Veſſels have "acquired 
eaeh of em 10 er 12 Pegrees of Celd ; then mix Four Salt with yout 
Ice, and this Mixture will not increaſe the Degree of Cold that the Ins 
Srerkene had kequred. beszuſelthe Mixture does not melt. 
Bot if, igſtead of Salt yon mixed with your Tee Spirit of Murk, cooled 
70 hs ſans Degree-a8 the Ice, as this laſt is liquid, it will melt the Ice 
and confiderably/ineveaſe is Cold. e &, 70. * "NY ; a a 5 i 4 
549“ Salezitze wid" Water, -increaſs it's Cold. T1 al THER 
_ 1:8612OfoallBalts;: 28 Annona gives the greateſt e of Cold; | 
ſo that if that Salt has been cooled vin Tee; and then ont Parr 'of-it' be 
' thrown. into two Parts of Water cooled to the fame Degree in Ice, that 
Water will become colder thun Lee, and will freeze other Water thrown 
into it in aſmall Quantity). * 
This laſt Obſer vation may +: be dppked 0 event Gf: L den 
whete ne lee i tbe had; fot there is Hardly any Place but What has 
Wells: Now the Water f a*Welt "moderately deep, wants about 8 or 
10 Detzees of the Cold of Ice; and Sal Ammoniac being cooled before- 
hand in the Weth; wilt, by mixing with ſome 6 the Water 'of - that 
Well, come very near tothe Cold of. Zr. mn 

Az Account of XXV. r. A Fradefmarin this Place having put vp a great Manda: 
@n extraordi- of Knives and Forks, im a large Box, fomſe in Caſes or © Sheaths, and 
nary Epi of others not, of different Sizes, and of different Perſons: making, in (or- 
e e, Fed der to be ſent beyond Sea; and having placed the Box inthe Corner of 


Magnetiſin. By à large Room, there happened a ſudden Storm of Thunder, Lightning, 
Dr Cookſon of c. by which the Corner of the Room was damaged, the Box ſplit, 


#* 


Wakefield in and a * many Knives and Forks melted, the Sheaths being -untouch» 


Yorkſhire. 20 
ed. The Owner emptying the Bex upon a ew Where forme Nails 
3 88 5 hy, the Perſons Lace. up the Knives that lay upon the Nails, ob- 
1735. ſerved that the Knives took up the Nails. Upon this the whole N umber 
was tried,” and found to do the ſame; nay, to ſuch a Degree as to take 
up large Nails, Packing- Needles, and other Iron Things of confideras 
bie Weight. Needles or other Things placed upon a Pewter- Diſh, 
would-follow the Knife or Fork, though held under the Diſh, and 


W * the Knife or F ork was moved; ; with ſeyeraoch 


"non co mmunicating Magnetiſm FO „ 


n which I won't now trouble you with, only this, that 
though * heat the Knives red-hot, yet their en 18 ſtill the lame | 
when cold 
You may be ied ob the Truth of this, penis myſelf ak a 9500 
many Trials of the Knives and the Forks: How they, came py this : 1 
magnetick Power, or how N ſhould be e of communi- 5 
m A ds is * 28 FACE: ＋7 3 
Dee 6, (1732. 


* f 
03 


2. This Storm of Thunder and Lightning — 75 ned the cer End. 4 further de- 


ü ownt he 
of Fuly, 1731, and not only broke the Glaſs and Iron Frames of the e e 


Croſs- Chamber Windows, but at the ſame Time ſplit ſome Studds in Efedts of the 
the Corner of a Wood-Houſez and paſſing. into a Room, ſplit like- ame Lightning 
wiſe a large Deal Box, which ſtood. in the S. Corner of the Room, 4% Wakcheld. 
where the Lightning entered, and diſperſcd a great many Dozen of 15 og anne 
Knives and Forks, which were put up in the Box, all over the Room. 1 245 
Upon gathering up theſe Knives and Forks, ſome of them were 
melted, others ſnapped in ſunder; others had their Hafts burnt; others 
their Sheaths either ſinged or burnt; others. not: But what was moſt 
remarkable, upon laying them on à Counter where there were Iron 
Nails, Rings, Cc. it was obſerved, that when any of them were taken 
up, chere hung a Nail or Ring at the End of each of them: Moſt of 
them were tried, and found to do the ſame but little further Notice 
being taken of them at h m they were es afide as rn bs 
Goods. 1 
Some Diſcourſe concerning the Effects of Thunder ai Lightning 
happening to be the Subject of Converſation in a Company, where the 
Owner of theſe Knives was not long ago, he told them what had hap- 
pened at his Houſe, and particularly to the Knives and Forks; and be- 
ing aſked whether he had any of them left, ſaid that he had; and upon 
Trial, it was found that a good many. of them were Pabeled of this 


maggetick Mie. dn ne 9 ” BA a4 
Hearing. of this, T ment and. found. 1 — was related, 3 * I W Pkg 
ſent. you an Account of before, to be Fact, and have now ſent you a Ind 
couple of Knives and Forks, one for yourſelf, another. for the ae NON 
Society. . 


The Whircle-Knife, with 5A Box- Handle, is that 3 1 would | 
have you preſent to the Society; it is an excellent one, and one of tbhe 
beſt: I had Thought to have kept it myſelf; but if it will be aceeptablte 
to that famous Body, it will be much more agreeable; to me. They 
will perceive that it has been uſed pretty much ;, and the Owner's. Son, 
who gave it to me, told me, that he has made uſe of it for almoſt a 
Year and an half to all Manner of Purpoſes; notwithſtanding which ir 
ſtill retains the magnetick Virtue to an extraordinary Degree. 
ho ere $f the Room, Poſition of the Box ee —— 
Direction of the Lightning, ma bly eee uller Idea of 
1. 00 . Mf. Part 6 * XX oy 
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Lightning communi icati ng Magneti n. 


12551 the Matter: J ſhall therefore preſume to give a Plan of them, an ths: 
rizontal one, and ſubmit it and the following in to the Conſidera- 
of that learned Body. 


Fig. 27. A. The South Angle of the Room e the Lighting e entered. 
B. The Direction of the Lightning. : 14 
C. The polar or magnetick Line. | 
D. The Box with the Knives 'ying in a Direction . to the 
longer Sides of the Box. 


Query, Whether the Knives and Forks hin in ſuch a Direction as 
| either to coincide, or make but an acute Angle with the magnetick 
4 Line, might any Ways contribute to their imbibing this magnetick 
Wo Virtue; ſince a Bar of Iron placed in ſuch a Direction, ſhall in a ſmall 
4 Time receive a tranſient Polarity, and if it continue a long Time in 

that Poſition, a fixed and permanent one? 


being violently heated by the Lightning, might not, as they cooled, 
ſtrongly imbibe this magnetick Virtue; ſince a Bar of Iron heated and 
Placed in a certain Direction to cool, will fooner imbibe this Power than 
in the fame Direction cold! ? * 


| 
[ Query, Whether the Knives and Forks hing! in ſoch a Poſition, and 


Query, The Polarity of the open 15 5 Alters by Lightning, 
as it is to be ſeen in the Philoſophical 7. ranſaftions : Now how ſhould 
Lightning be capable of communicating ſuch a Power in this Caſe, 

| fince it is plain that it has taken it away in another! ? | 


Concerning a 3. I have received a Letter from the Coaſt of St André in Daupbink 
File rendered dated Sept. 7, 1739, giving an Account of a Fact of the ſame Nature, 
1 „ with the preceding, which I here ſend you as I received it. 
II de He 1 Three Weeks ago the Lightning fell 30 Paces from my Houſe on 
mond, M. D. © that of a Clock-maker. I ſhall not enter into the Particulars of the 
Tana „ Ravage it committed. Every Body knows how ſurpriſing the Effects 
2 7 « of Thunder are: But here is one that is very ſingular. The Thun- 
T. 8. M. D. * der broke one of the Clock-maker's Files, 4 Inches from the End; 
F. R. 8. No. © ſo that there ſtill remained 7 Inches of it in the Handle; and the Piece 
459, Pp. 614. „ of 4 Inches long, that was broken off, remained on the Shop- board. 
Ee ee „The next Day after the Accident, the Clock- maker, obſerving that 
« the remaining Part of this File might ſtill be of Service to him, 
'« took it up, and worked with it. But he was much ſurpriſed to ſee, 
% that Iron followed the End of his broken File. He applied this 
u End to a Punch, (or Drill) and the Punch was immediately attracted 
« to the File. He called to me, and I made ſeveral Trials of -this at- 
« tractive Quality. I took the Piece of the File that had been broken 


6s * of, and applied it to an Iron Ring for hanging 1 hg 2 
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« lifted vp perfectly well, and held ſuſpended as long as 1 thought 
% proper. I doubted not but it was the Lightning that had communi- 
ee cated a magnetick Quality to this File; and 1 found, upon Trial, 
« that this Quality was given only to che Inſide of the F ile, and the- 
« broken Piece; for I applied Bits of Iron to every Side of it, with- 
«© out any Effect, the Virtue reſiding no-where but in the Place that 
« was broken. I broke i in two the ſame Piece of 4 Inches; and one 
& of the two Pieces attracted Iron at both Ends, the other only at it's 
« broken End. I rubbed the Point of my Knife on one of theſe two 
„Bits of the File, and it communicated to my Knife a Degree of 
« Magnetiſm ſufficient to raiſe Needles, and hold them ſuſpended. w 

XXVII. Looking into the ſecond Volume of that ingenious Gentle: Concerning the 
man Stephen Hales's Staticks, of which I have lately happened to have cir e 6 
a curſory View, I obſerved him to mention that Phænomenon of the A - 
Streaks or Darts of Lightning in Thunder-Storms: appearing crooked $:r:aks or 

and angular, (I do not remember his Words) as a Thing not yet ac Darts of Light- 

counted for; and therefore he gueſſed at a Solution of it“. a N 
The Clouds are generally diſtinct Collections of Vapours like Fleeces, e "peo 
and therefore the Rays of Light through them muſt paſs through very Ey, Dated 
different Denſities, and accordingly ſuffer very great Refractions: From Philadelphia, 
thence therefore, undoubtedly, that Appearance muſt ariſe : For it is _ wa 
moſt highly abſurd to imagine, that Fire, darted with ſuch a Rapidity, 41 1 
can from any aſſignable Cauſe deviate in Fact from a right Line, in the 
Manner it appears to us. And this, if duely conſidered, may probably 
be found a plenary Solution, N 

XXVII. I was lately in C . where I obſerved in V binfield- Extraordinary 
Park, belonging to the Earl of 7 hanet, a huge Oak, at leaſt 60 Foot 7 
high, and four in Diameter, upon which the laſt great Thunder had oF 1 9 
made a very odd Impreſſion ; for a Piece was cut out of the Tree about Clark, one of 
3 Inches broad, and 2 Inches thick, in a ſtrait Line from Top to Bot- 4- Barons of 
rom. In another Tree of the ſame Heighth, the Thunder had cut out “ Exchequer 
4 Piece of the ſame Breadth and Thickneſs, from Top to Bottom, in e 
a ſpiral Line, making 3 Turns about the Tree, and entering into the Dated Nor. 4 
Ground above 6 Foot deeßp. 1731. No. 

XXVIII. On Tueſday Morning, between-3 and 4, we had at Turn- 484. p. 235. 
don ſome of the moſt terrible Thunder I ever heard; and, indeed, by Concerning 
the Effects of it, I have Reaſon to conclude, that it was very near us, be 7: Se 
as well as by the Noiſe, to which I really think no other Thunder 1 Lighting, by 
ever yet had any Notion of, could be compared. It has beat down a be Right Hors 
Chimney at a Farm-houſe juſt by, and the Lightning has alſo ſtruck. Robert James 
two large Oaks in my Park, which ſtand about 40 or 50. Feet apart. oo 1 | 
In one of them I do not obſerve any thing much different from other 464. p. 136. 
Trees which I have before ſeen ſtruck with Lightning; the only Thing Dated june g, 


that ſeems remarkable, is, that the greateſt eng * to be Gears N 


'» PI ane ur. Vol, 2, p — 12 . 
XX 2 ' 20 


A 


. ̃²˙ oO TT OI Dong; 
— — hn wes — — PR: - 
N 


= — - — wp g 2 
— — — = ” . — — — — x — m — — _= — — en - F 2 
— a — = — 5 n — . 2 , . PIR — — — — 7 — * 2 . e — — * * — 
— » 1 — — adam, RY - E.. — * 2s. g — — — — 8 — — — 2 : - — 28 SI = 4. X** > Say — 2 > — 
— 8 * 8 — — © — 2 —— = —— * 4 po — 2 . 3 : — * a 2 Bs - 0 * 
—_ * 8 0 ab fo ator, I _ - - 9 — - - —— — — 2 — — — - 
—— = = = I . 2 2 * — —— — — — — > Es: _ — 2 — = — — — — — 4 — - * r 83 > 
— : - —— - ; ES IE — OO. e 2 == EE Na — — 4 r ICI — — Nr 3 — — — 
— . T IF — — =: — — - — RF — — nI =O 2 Is. Wu 4 -_ gan 
* — 2 2 1 . = _ — — 28 5 bh * oF = —— „„ 1 _ 


ny yy ” * 9 I 
F * 3 * 
— * 1 
— - 6 8 CEO 2 4 - wah 88 A * ws —— - 1 . 4 
. OO TIER.” 3 2 E — 1 FL. > S - CET _— 2 4 * 8 * WEIL : ” 8 4 * : of 
< 7 1 + og en > fy n+ $ — 4 2 —— — <5 = — a * N 
. £ ROWE —_— — F £ — * r | : 5 : . h 
— en F _ — I Ss Cen Do EI. —— STA - 22 4 * — * * 1 A — ; n —— 3 0 > . , 
. 9 YN . —— 8 0 * . N S PS 5 Le OE 5 — — — — — een —— INI INE F AAA 5 8 5 ; 
We . - — — '; — - ——.— — — ——— — 8 — . 4 — — 1 q — (. RE + .--_ 2 — — — <a or 292 _ ——— — 7 7 — — T IS oo — 
— 5. 2 5 N — — —2 - _ „ — — ä — — — — — — — — 2 "4 5 "I — two — RG, py — — — T 7 — * 
* * IV EEE 8 . . _ 6 5 I. — Ix greet - — A IEICE MT - — 7 IR, PT rs — —— — be —— Fa D - —_ — A = © — — < EN ca Sr 1 
7 4 * Er 2 4 Se = - — >. . — - - p 2 * "I . 2 — — * — — — — — — 80 2. 
- 5 6 — 0" — — n — — 20" 2 "Wn N 8 - 7 2 N 2 T — —— S. 8 — 1 es I * - = a * 5 — — — 5 — 4 . - | N 
r .... CA S . T IJ . .. ͤ =, > Ee En — —— — — - | mY bd — | 8 I 2 PR, 2 by 
— — : DS — — 5 „ * 25 * r mts , - ___ — * ol — n e 2 85 A "Yu q — R - F — — 0 . TY M "Ns Be 8 _—_ —— C Y *.4 Pe + * age Ads. +. 9% T-- 4. >. N a 
— Jo 722 2 — - = - a SN . — > OI ISS ood wt ret — worth — > 2. : — — — — 9 — — — * = = LIES A IS; r ED Sa 2 2 E = I 8 8 1 3 : - 4 _ 33 ? — 4 
— a a — 2 — — - x 4 a — g * —— — _ _—_ —— i % * — TIS „ — 22 r * - ERC v ds . ls = N — — o 5 5 * 7 
- - EL — gs &. mm er on — 2 * VE. of St = hs — * — = —— 7 2 bus > { +. GOOD Y To — kth . 5 5 ; — 
. F : . : — o EE oe ͤͥͤ AA == EY Si . — 5 x 28 — 9333 e „ T "I . . S7 1 E; * ae —— 4% = _—— 
— - — -x * — of — > . 3 * GS - * _ * 3 4 N * — * — Tow 2 — — * 7 Rp - = . E _ - __ - < * _ X - — — q * 
1 4 —_ a " L - a> ith £ - AE ks Af _ — - = 
- * os 5 
P 1 — P — oat 5 
7 
2 * - 7 — — L 
ry 2 2 2? mY r n 
. — — : 6 _ a — = 
— 5 
hy — + > oi 


<4 — — 
—— 


2 
== = — 
Cp 


ä 
1 

Dr 
es 


———ů— 
ä 
— — 


2 1 = — = a S neY LD I — 
* y 2 — w 7 ii 
— — 2 — 
* - >, — — _ 
— — —— —— 
-— 7 at — — — — 
CI ä — —— > 


— X 
SG 
4 xs NG 
7 = — 

——— — 

- — — 
— — 
— — 


OY Hales "ind £400 per bela, ur Mick: Suns, 


..to-the-Eaſt Side of the Tree, although it is certain, that the Storms all 
came from the 8 W. This Tree is extremely ſhattered,” and ſplit from 


the Top to the Bottom; and on the S W Side, juſt by the Root, there 
is a large Hole made in the Ground, about 6 or 7 Inches Diameter, and 

about a Foot or 15 Inckes deep. But in the other Tree, I think, there 

18 ſomething: more particular z ; for there, without ſhattering or ſplitting 

the Tree in the leaſt, or ſo. much as diſturbing a ſingle Branch, although 

there are a great many upon it, the Lightning has taken off the Bark 
about g Inches. 4 rpg in a complete ſpiral Line, from about 40 Feet 

high, down to within about a Foot of the Ground, where the Width 

diminiſhes to about 2 Inches, and ſo goes quite off: In the Centre of 

theſe 3 Inches, it has entered the Wood about ꝶ of an Inch deep, and 

about 1 and 4 Inch wide: This Hollow it has in great Part cleared out 

entirely, and the reſt is left hanging like Pieces of broken or untwiſted 

Ropes; this Hollow alſo diminiſhes near the Ground, and dies quite 

out exactly at the Ground: The ſpiral Line is exactly regular, and goes 

juſt once round the Tree, or but very little more, and, as near as I can 

obſerve, is exactly of an equal Width all' the Way. The Surface of 

the Bark of both the Trees is remarkably touched for about 10 Feet 

from the Ground, as if it were ſhot all over with ſmall Shot, each of 

which ſeems to have taken off little Scales or outſide Pieces of the Bark, 

from 1 3 Inch or 2 Inches broad and long, to t of an Inch. 

4 Hals el. XXIX. A ſimple Halo, terminated on all Sides, and exactly circular 
* 1 | encompaſſed. the Sun from 9 in the Morning till 2 in the Afternoon, 
5 8 The Breadth of the Zone ſeemed to equal the apparent Diameter of the 
the Alps Di: Sun. The. inmoſt Colour was red, the others paler, and analogous to 
dacus deRevil- thoſe of the Rainbow, but ending in white, and ſomewhat altered a- 
lar. (os; 435. bout Noon. The Sky was a little hazy, and there was a gently N 
We, 8 „ Wind. The Miſt thickened afterwards into whitiſh Clouds, whilſt the 
e diſappeared, the Nameter of which, from the inner r of the 
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Ohyermations XXX. on T ueſday, Dec. 30, 1735, as F was 18 betwixt Cherry 
1 2 Orton and Alwalten in the County of Huntingdon, T obſerved two Par- 
3 belia, the firſt, of which ſhone ſo bright, that at firſt- Sight I took it for 
30, 1735, by the real Sun, till looking a little farther on my Eeft-hand, I was con- 
1% Rev. Mr vinced of my Miſtake, by ſeeing the true Sun much the brighteſt in 
Timothy the Middle, and a Mock - Sun on each Side, in a Line exactly parallel to 
Neve, e, the. Horizon: 1 gueſſed their Diſtance to be about 40 Diameters of 


pas ew the Sun, or, as they uſually appear, 23 Degrees, That on the Left- 


ty 4 Feterbo- hand of: the Sun,. when I faw.it elt, was ſmall and faint, but in i 21 
þ ime: 


« 


Pathells, a Py ak \ | vd 


Time became as large and bright as the other, and a appeared at onde as rough. No. 
two white lucid Spots on each Side the Sun, Eaſt and Weſt, ſeemingly . P, 52. 
as big, but not ſo well defined: In about 30 they Joſt both their Colour Jen, Se 
and Form, and put on thoſe of the Rainbow; the Red aed Yellow in 757 
both very beautiful and ſtrong neateſt to the Sun, the other Colours 
fainter. They became as two Parts of an Arch; or Segment of a Circle; 
with the Concave towards the Sun, only round at Top, the Light and ' 
Colours ſtreaming downwards and tending towards a Point below. This 
continued for about 4 or g/, when the Colours gradually diſappearing, 
they became, as before, two lucid Spots, without any Diſtinction of 
Colours. They laſted a full Hour, ſometimes one brighter, and ſome- 
times the other, according to the Variation of the Clouds and Air, as 8 
Eſfuppoſe. When I firſt ſaw it, it was exactly a Quarter after 11. There 
had been a Froſt in the Morning, which went away pretty ſoon with a 
chick Miſt, and between ro and 1 1 cleared up, leaving only a Hazineſs 
in the ae” behind: it: Ne ane quite! e ee as 4 henry, vvrgs 

Theſe Parkelia romtimobly:i are e en with a Cirde or Hilo a0unch ths 
Sun; concentrical to it, and paſſing through the Diſks of the ſpurious or 
Mock-Suns, But there was not the leaſt appearance of ſuch a Cirele 
here, it having only a een nen en, . it was ſeen with 
the Rainbow Colours. apt YO ee ene 

XXXI. This Day, w little alter TY in the Mowing; A Friend told An Ol 
me, that ſeveral Suns were to be ſeen in the Heavens: Wh on . Sage * 
went directly into the Garden adjoining to my Houſe, and immediately Mack: 3 | 
ſaw near the Sun 8, on it's Left or Weſtern Side (1) the Parbelion B, as ſeen at Wit- 
big as the true Sun. This Nock. Sun (2) was amidſt little, round, white e, - How 
Clouds, ſet thick, and clofe to one another. (3) The Part of che Pays re 3 
pelion which faced the Weſt was not round, bor broken, having about 0.5. 35 John 
third Part of it's Circumference open, and ſhooting out the long bright Erid. Weidler, 
Stream or Tail BH. (4) To this, both above and below, adhered E. K. S. &c.. 
another Stream F G (g) ſomewhat curved, (6) with it's Horns turned Tranſlated: 


from the Sun Weſtward. / (7) The Middle of this Mock-Sim ſhone with , ma * 
ſo great a Light, that the eaked Eye could not bear it; wherefore I F. R. S. Bid: 


viewed it attentively through a Glaſs darkened with the Smoak off Wax P. 54. 
candle. (8) The Light of the Parbelion B appeared much weaker than Fig. 28. 
that of the true Sun. (9) It's Circumference which faced the Sun, was 
red: Likewiſe (10) ha Part of the Stream FG, which was towards 
the Sun, was purple. Within the red Border appeared the other 
Colours of the Rainbow, as yellow, green, and azure; And the Stream 
B H was likewiſe embelliſhed with red and yellow. Both Edges of 
this were reddiſh, and it's Middle yellowiſh. (11) The Sun Sy was 1 75 
above the Horizon; and it's Image B was near the ſame Altitude, for 


then found it to be 14%r (12) I meaſured the Diſtance from 9 to 

more than once, and Jon: it to be 209. (13) The Arch EF G was. 

near 6 in Length. (14%) Moſt ef the South par the Hemiſphere was 
overſpread! 
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310 Tuo Parhelia, or Mark Suns. 1 
ouyerſptead: with white Clouds, interſperſed here and there with ſode 
darker ones, There were ſome thin Clouds before the true Sun, through 
Which it's Rays eaſily paſſed, (15) When thicker Clouds n 
the Sup, the Brightneſs of the Farbelian was leſſened. (16) The Par- 
belion was now and chen hid by dark Clouds. (17) The thin white 
Clouds, with which the Northern Part of the Sky was 9 reached 
up to the Zenith. (18) Soon after my firſt obſerving the Parbeliom By 
as 1 looked up to the Zenith, I ſaw the beautiful, Rainbow C DE 
parallel to the of waar} with. it's Horns turned to the North. It had 
the uſual Colours of the Rainbow, all very diſtinct. The Purple was on 
the Side facing the Sun; next to it was the Yellow, then the Green, and 
laſt the Azure. (19) A Line drawn from the Sun's Centre to the Middle 
D of the Iris tended to the Zenith, and was a Portion of that vertical 
Circle, in which the Sun then was. (20) The Point D was 61 diſtant 
from the Horizon; wherefore the Diameter of the Rainbow was 882 
(21) However, there was but Part of the Rainbow CD E ſeen, the Ends 
of which were ſometimes but 38 from one another: For more or leſs 
of it appeared at different Times, but ſcarcely above + Part of it's Cir- 
cumference at any Time. (22) It was ſometimes ſeen among ſmall white 
Clouds, which were about the Zenitb, and ſometimes in a clear Sky. 
It laſted till the Sun and moſt part ol the Sky was overcaſt by thick 
Clouds. (23) The Thickneſs * the Rainbow C K, as well as I cbuld | 
P's We eſtimate by the bare Eye, was one Degree of a great Cirele. 1 | 
But as the neighbouring Houſes prevented my having a free proſpect 
Eaſtward from my Garden, I went to another Place, whence I had a 
full View of the Hemiſphere. And having reached thither a little be- 
fore 11, 1 immediately ſaw another Parbelian A to the Eaſt, (24):20? 
from the Sun, as the foregoing was, and raiſed 15 above the Horizon. 
(25) This Mock-Sun was not inferior to the other B, in Brightneſs, far 
the naked Eye could no more bear it than that. (26) It's Light was 
white; ( 27) it's Figure round, and it's Size equal to that of the Sun S. 
(28) This Parbelion A, ſhot out the Stream I L, which was rectilinear, 
white and reſplendent, 89 long, and, as far as I could poſſibly diſcover, 
f void of — (20) for it appeared among ſmall white broken Clouds, 
And laſted ſomewhat longer than the former, without changing it's Fi- 
gure. (30) Upon the Sun's being hid by thick Clouds about half an 
Four after 11, 2 theſe Mock - Suns diſappeared, but became viſible 
| ao, upon the Sun's ſhining bright. 
The Whole of the Phenomena obſerved in theſe Parbelia comes to 
| thine; That the true Sun, 8, was accompanied by two Parhelia, both 209 
diſtant from the Sun, one on each Side, and having nearly the ſame 
Altitude with the Sun from the Horizou. Above the Parbalia, Part of 
a Rainbow ſurrounded the Zenith; and each of the Parbelia ſent forth a 
bright luminous Stream or Tall, one rectilinear and white, the other 
ſome what curved and coloured; Moreover, from the weſtern Parbeliun, 
a ee e the Horizon, and — pointed, extended itſelf 


On 


Nye Mock Sun: © 3 
po 1 ih the S and this Scene laſted the two Hours of 10 
hl 11 bels Noon, until thick Clouds put an end to it. There was no 
Appearance of an entire Crown, ſuch as ufually accompanies Parbelia, 
and encircles the Sun; although I obſerved the Track of the Sky near the 
Sun, both with the naked Eye and through Glaſſes. 
As to the State of the Heavens on the 11th of January, when the 
Parhelia were obſerved; early in the Morning a thick Fog overſpread 
the Horizon; about nine this Fog condenſed into ſmall Drops of Rain, 
which fell Nowly : Soon after, the Vapours were collected into thin 
Clouds, particularly in that Part about the Sun. Then the Sky became 
clear about the Nor th, and there blew : a gentle Wind a little to the South 
of the Eaſt. 1 hc 
After Noo Code githbied to the Weſt; abt 30 Minutes after 
12, the whole Hemiſphere was overcaſt,” but in the Evening it became 
clear and ſerene on all Sides. On the following Days, from the 12th to 
the 17th of January, N. S. the Sky was conſtantly cloudy or dark, and. 
the Sun feldom ſeen thro? the breaks of the Clouds. On the 18th Day, 
the Weather cleared up, which laſted three Days. On the 21ſt, that I 
am writing theſe Obſervations, the whole Surface of our Hemiſphere is 
overcaft with Clouds; and therefore this Appearance 0 of Parbelia has not 
been attended with : any uncom mon Weather. 3 


N. B. The Publiſher kiviag ſent Mr Profeſſor Weider an Account E Mr Newi's See F. 33; f 
Obſervation of the Moz4-Suns, ſeen by him in England, which ſeem to agree in ſo 751 Chap. 
many Circumſtances with thoſe ſeen by the other in Germary.:: The Profeſſor faith 
in his Anſwer, % 'That it ſeems to him .yery worthy. of Remark, that, Parbelia, io 
cc very 1 much alike, ſhould appear two ſubſequent Days in Places ſo diſtant from each 
« other; Which indicates a ſimilar State of the Air or Atmoſphere in both.” This 
extraordinary Incident put the Proſeſſor upon writing an Eſſay on the Cauſe of Parbelia, 
and accordingly he hath publiſhed a ſmall Pamphlet in Quarto, intituled, Je. Fridsriti 
Meidleri Commentatio de Parbeliis menſe Januarii Anno M. pcc. XXXV1.. prope Petro- 
burgum Angliæ, & 7 itemburge Saxonum viſis. Accedit de Rubore Cali U neo ale De- 


| cembri Anno 17 37. obſervato + et Ge nes of ry in 1. 65 


bY * 


XXXII. As I was reading this Morning a male after vis Aa fc An ObJſerwns 
looking towards the NE, I accidentally took Notice of an odd Stream %% of three 
of coloured Light, ſhooting upwards from the Sun, as I then thought, | ny _ 

| ſhining through a thin wateriſh Cloud; but recollecting the Appearance don, Sept. 17. 
was ſeveral: Degrees more northerly than the Sun's true Place at that 1736. H Mar- 
Time, I immediately went to the Window, and found what 1 had taken 4 rei 
for the Sun was d Parbelion ſhooting out a ſhort horizontal Stream or Tail 4; Bit {3 AP 
towards the North; the Sun itſelf ſnining pretty bright and voleat: at the Fi 53. 
fame Time, I alſb obſerved, the Stream I had at firſt ſeen, was part of * BED 
an Arch concentric to the Sun, and paſſing through the Parblion : This 

Arch was for a good Way tolerably defined, and tinged with Red on 
the Inſide, and a blueiſh White on 17 other. L then caſt my Eye 

the other Side the Sun, Where I perceived a fecotid Pahe, at "Wh 

fame Diſtance from him, towards the South, tho* not yet ſo bright as the 
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low; Where (ooh after! 


bly to improve, the Arch 


Sun would haye been cut by the Vertical paſſing through him; and in 
the ſame Place his Circle was touched by the Arch of another, in ſome 
fort confounding, itſelf with it in the Place where the third Parbelion ap- 
peared: This was fainter a good deal than the other two, and the laſt 
- Arch] have been ſpeaking of extended but a little way, ſo as for it to be 
difficult to determine where it's Centre lay; this Arch was coloured alſo, 
but with Red on it's convex Part. I had fome Fime before this began 
to ſee allo another Circle, ſurrounding the Sun at the Diſtance, of about 
45% which appeared to be about twice the Diſtance of the firſt; and 
this alſo increaſing whilſt I was conſidering it, became little leſs than a 
Semicircle, being alſo tinged with Red like the other on the jnner Side. 
When this Cirele had thus pretty well formed itſelf, I alſo diſcovered the 
Arch of a fourth, touchi ng this, or rather confounding, itſelf with it, in 
it's higheſt Part, and ſurrounding, as it ſcemed, the Zeniib. Of this laſt 
Circle I ſaw, when it was moſt complete, better than half, and it was 
much ſtronger coloured than any of the others, being of a bright Red on 
Hs convex Part, and a good Blue on the Concave. In the Part where 
this Circle confounded itſelf with the larger of thoſe that were concentric 
to the Sun, their common Part was nearly white, and brighter than the 
reſt, though hardly enough to call it a fourth Parbelion. The principal 
 Meck-Suns continued tolerably bright till near 8, the ſouthern Part, of the 
Phenomenon improving as the northern decayed; and the ſouthern Par- 
belion was once ſo bright, that, taking the Advantage of a place where 
a Chimney ſhaded the true Sun, it caſt a very viſible Shadow : The 
white and luminous horizontal Tail alſo, that went from this Parhelion, 
was much longer than that of the other, reaching at one time beyond 
the outer of the 2 concentric Circles. The Parhelia themſelves, tho! 
very luminous, were however never defined with any Exactneſs as te 
their Diſes, but looked as we ſometimes ſee the Sun through a thin whitiſh 
Cloud, and they were themſelves of a reddiſh Colour on that Side next 
ehe true Sun. About 8 the Phenomenon was ſenſibly decreaſed, and had 


; entirely diſappeared by 20/ after. umi! nom 
Ar Account of XXXIII. This Tract is divided into 17 Sections. In the I, and 24 
« Trad intitu- the Author deſcribes his own Obſervation of two Mock. Suns at Willem. 


4, jo. Fri. Berg, on Fan. 11. 1735-6, NM. S. In the gd he gives a Meteorological 


ici Wei- | | 
hs: Diary r Jan. 1. to 18, and in the 47h the Rev. Mr Neve's Obſerva- 
_— 10 J tion on of two Parbelia near Peterborough. But theſe Deſcrip- 
iis Menſe Ja- | | . | 5 = 


RX. 11. » 


nuario Anni flons haye been already communicated. to the Royal, Society s. In the 305 


, mY | , r I 2 1 4 . Pita 9 

2 e . II, and ZxI. of this Chap e 
— a pb ” * 9 7 * 8 . o * "_ \ * h 

| he 
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Prife ſor Weidter's Commentatio de Parheliis, Ge. 1 


he compares the two Obſervations. In the 6/ and 7th, he mentions 1736. prope 
ſeveral Parbelii taken notice of by the Ancients and Moderns; and in 1 17 
the 80h enumerates the different Obſervables of this Phenomenon, for the gle & Vir 


better inveſtigating it's Cauſes. 80 — 
The 9/h gives the Opinions of ſeveral of the Ancients concerning the viſis, Accedit | 
Preſages taken from Mock · Suns. de rubore cceli 
From the 10th to the 13% incluſive, he be divers Manners 1 
accounting for them, by the chief of the Ancients and Moderns. ni 1737. ob- 


In the 14h, preparatory. to his own Opinion, he lays down the ſervato Corol- 


Doctrine of the Riſe of Vapours in ſmall globular Bubbles of Air, with e ee Vi- 
a watery Coat to each, TY 8. 

In the 1 ft b, he refutes, by ſeveral Reaſons and Experiments, Huygens 13 ub by 
Manner of accounting for Haloes, which is by a vaſt Number of very Tho. Stack, 
ſmall Vapours, each with a ſnowy Nucleus, coated round with a tranſ- = D. F. R.. 
parent Covering: And ſays, that 1 the Sun depicts it's Image in the 45 © 
Atmoſphere, and by the Force of it's Rays puts the Vapours in Motion, Se. 1740. 
and drives them towards the Surface, till they are collected in ſuch a 
Quantity, and at ſuch a Diſtance | from the Sun on each Side, that it's 
Rays are twice refracted, and twice reflected, by the time they reach 
the Eye; they exhibit the appearance of a. Halo, adorned with the 
Colours of the Rainbow: Which may happen in globular pellucid Va- 
pours without ſnowy Nuclei, as appears by the Experiment of hollow 
glaſs Spheres filled with Water. Therefore, whenever thoſe ſpherical 
Vapours are ſituated, as before, the Refractions and Reflexions will hap- 
pen every where likes. and the Figure of a circular Crown, with the 
uſual Order of Colours, will be the Conſequencſde. 

As to the Halo, that attends Parbelia, being 44 or 45 in amen 
he adopts Gaſſendi's Opinion as probable, who applies to it the Geome- 
trical Theorem: De Angulo ad Centrum, duplo Anguli ad Peripberiam. 
For when a Halo ſurrounds the Sun, the Sun is in the. Centre, and the 
Eye out of it, as it were on the Surface of the Phenomenon ; whereas, 
when the Rainbow appears, the Eye is placed in a Line drawn from the 
Bun to the Centre of the Rainbow: And thus the Eye ſerves for a Centre, 

from which the Diameter of the Iris is beheld, the Sun being placed on 
the Circumference. Yet he ſays, it ſtill remains to be accounted, for, 
Why, when two Halbes appear at once, the Greater 1 is double the Dia- 
meter of the Leſs, i. e. about 9go?? Lr 

160%, But as Haloes often appear about the 15 and Moon, With | 
out Parbelia or Paraſelinæ, there muſt be a peculiar. Diſpoſition of, Va- 8 
pours requiſite for forming Parbelii. 

Parbelii, he ſays, are ſituated either in the lnterſection of a vergica n 
Halo, and the horizontal Aunulus, which paſſes through the Sun; ox an 
the Section of ſome horizontal Bands and the Corona: And the angular - 
Figure of Parbelia leaves us no room to doubt, that it is produced! by 
Planes of the Annulus or Bands running into the Corona. Now Newton's 
Theory, of Colours, and the Experiments it is built upon, ſnhew, that 

0 L. VIII. Part ii. | TY Whiteneks, 
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Dr Stack's Account of | 


Whiteneſs, which is a heterogeneous Light, is reſtored by blending or 


collecting the couloured Lights: And this will likewiſe happen, when 


the white heterogeneous Light of the bright Ring or Band does penetrate 


and confound the Rays of the Halo, now ſomewhat weakened. It is 
plain, that in order to a genuine Explication of Mock-Suns, it is chiefly 


requiſite to have a clear Notion of the Origin of the horizontal Ring, 


or Bands. And from Huygens 8 Experiment with a cylindric Glaſs full 


of Water expoſed to the Sun, which produces a white horizontal Ring 
by Reflexion alone, without an opake Nucleus; he aſſerts that the hori- 
zontal Bands, that inter ſect the ſolar Coronæ, are formed, when cylindric 
frozen Vapours are ſuſpended about the Sun, chiefly where the Halo is 


a depicted, in a Situation perpendicular to the Horizon; which being 


See Sect. xlvi. 


of this Chap. 


* 


rectilinear, each of them exhibits by Reflexion a Jucid Line equal to the 
Sun's Diameter; and ſeveral of theſe optic Lines Joining, compoſe the 


Plane of the Ring or Band. 


His laſt Section is ſpent in explaining the Appearance of Part of an 
inverted Iris, which accompanied his Mock-Suns: In order to which, 
he thus accounts for a (common or) primary Rainbow. 

A primary Iris is formed, when the Sun's Rays falling on Drops of 
Rain, after ſuffering two Refractions, and one Reflexion, tend to the 
Eye! in ſuch a Direction, that the Axis of the Iris, coming directly from 
it's Centre, and paſſing by the Eye to the Sun, makes with theſe Rays 
returning from the Drops, an Angle of 40* below, and of 420 above; 
whereby the Width of the Iris is 2? 130, and it's Diameter 429 17]. 

But as this inverted Iris was but one Degree broad, and the Diameter 
of the Arch probably but half that of the primary Iris; he is of Opinion, 
that the Sun's Rays, refracted and reflected as above, entered the Eye at 
half the aforeſaid Angle, by the Eye's being placed beyond the Point, 
where the Rays met with the Axis. For thus the Order of the Colours 
is preſerved, and this Iris is but half the Size of the common one. 


As an Appendix to this Tra, Profeſſor Weidler adds the following 
Account of the remarkable red Lights on the = December 1737, ſeen 
not only by him at Willemberg, but here at London, and 1 in moſt Parts 


of Europe. 


December 9, 1737, the Barometer was remarkably low; viz. 28 Inches 
8 Lines Engliſh Meaſure. It rained all that Day very plentifully; and. 
from thence to the End of the Month the Sky was much loaded wow 
thick Vapours. But on the 16th, the little Wind there was being at 
N W, and the Barometer at 30 Inches 2 Lines + Loudon Meaſure, ſoon 
after Sun. ſet, (the Moon in it's laſt Quarter) the Sky began to appear 
very red; and, from Seven to Nine, gave a Light as ſtrong as that of 
the Full-Moon behind a thin Cloud. The whole Sky was of that 
Colour, which is occaſioned by a Fire ſeen at a Diſtance in the Night. 


— an uncommon — put the Inhabitants bel his Town: "wy great 
rror. 


— 
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Terror. The greateſt Brightneſs hete was about 8h 4 /; from which - 
Time jt gradually decreaſed; and at a Quarter after nine it ſeemed al- 
moſt diſſipated. But it returned now and then, and continued, by In- 

tervals, all Night. Now though the whole Face of the Heavens was 
remarkably red, yet the greateſt Brightneſs was in the N, and a little to 
the W. There were neither Pyramids, nor luminous Streamings, ſo 
common in Auroræ Bortales; nor even the leaſt Appearance of the ho- 
rizontal black Cloud at North. The following Day was equally dark 
with the preceding, yet without the leaſt Remains of the Redneſs. Such 
was the Face of the Heavens at Wiltemberg, and in the Neighbourhood. 
And, ſoon after, the publick News gave an Account of the like Phæno- 
menon being ſeen at Vienna, Venice, Mantua, Florence, Rome, and ſome 
other Places. At Vienna the greateſt Brightneſs was obſerved at gf 15. 
The moſt enlightened Parts were the N W, and SSE and there were 
ſome Returns of the Brightneſs on the 17th and 18th: But in 1afy, at 
Mantua, Florence, and Rome, the Redneſs was accompanied with lucid 
Columns and Pyramids. And from Rome, in particular, they write, 
that this Aurora Borealis exceeded in Brightneſs all thoſe that had been 
hitherto obſerved. From theſe Obſervations it is no difficult Matter to 


deduce the Cauſes of theſe red Lights. | 
That this Aurora Borealis, on the 16th, was a very conſiderable one, 


appears both by the great Expanſion of the luminous Matter from it's 
Riſe in the N towards the S, and by the Return of the Brightneſs ſeen 
at Vienna on the ſubſequent Days. At Mantua the Northern Light 
reached the Zenith, and it is more than probable it. did ſo in our more 
Northern Horizon: Wherefore, as the Matter was collected at the Ze- 
nith, the Light was reflected thence to all Parts of the Sky: But as 
the lower Region of our Atmoſphere was at the ſame Time overſpread 
with Vapours of a certain uniform Denſity, and entirely proper for ſe- 
parating an homogeneous Lgnts thoſe Rays of the heterogeneous 
Light, which are the leaſt refrangible, or which produce the red Co- 
Jour, were accordingly ſeparated by Reflexion and Refraction in great 
Quantities, and coloured the whole Sky with a fiery Redneſs. And 
where the Light was brighteſt, viz. between the N and W, which is 
generally the Focus of Auroræ Boreales, there likewiſe the Redneſs was 


ſtrongeſt. 8 ! | * 
XXXIv. 1. I have incloſed a Draught of the Parbelia ſeen in Kent A Repreſenta. 
the 19th of December laſt, as I took it from a private Letter ſent from 2 the Par- 
thence to a Gentleman in this Town: The Writer of the Letter is not pe ag 
ſo particular in his Account of it as could be wiſhed : His Words were 1741, 4 * 
to this Purpoſe : As to the Appearance of the Mock-Suns on the Rev. My H. 
« 19th of December, I have incloſed a Scheme, ſuch as I could draw, 3 _ 
„in which, you may obſerve & is the Sun, E the Zeniib — a à an in- . Feb , 
“ verted Rainbow of the moſt lively Colours; the Mock-Suns 4d were 1741-2. ” 
* ſometimes almoſt too bright to look upon, and then they ſeemed Fig. 30. - 
round, but often were fringed (as drawn) with the priſmatic Colours; * © 
— — * the. | 
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- «« the Arch $6 was but faint, and a whitiſh- Light in the inner Part de- 
« ſcribed at c. The Appearance ended about Noon, or rather a little 
before twelve; how early the whole was to be ſeen, I do not know.” 
The two largeſt Semicireles, I find no Notice taken of. _. 

On Tueſday the 19th Inſtant,” at 10 at Night, being the Time I gene- 
rally regiſter the Account of the Barometer and Thermometer, I found 
the Mercurial Thermometer abroad, at 20 Degrees above o, or freezing 
Point: This I thought extraordinary, apd for that Reaſon I conſulted 
my Regiſter of laſt Year, and found 16 Mornings and 13 Evening in 
May colder Air. And in April there were two Mornings and three 


4 


Evenings only, a warmer Air. 4 MA 0 70 9 


Wind was Weſt all Day 19th, and e ee A 
began to riſe when I made the Obſer- | gh. | | 
vation, at going to Bed. 1 


Of the ane, 2. Dr S!ukeley likewiſe gave in a Scheme of the ſame Appearance, 


by M., Tenni- © as it was ſeen at Canterbury 10b 12, Dec. 19, 1741, in which the 


ion, {bid, Light at c was not taken Notice of. He copied it from a Drawing 


8 made by Mrs Tenniſon, who ſent it in a Letter to his Grace the Arch- 
« biſhop of Canterbury.“ 1 „ * 


An Ober wa- XXXV. Jan. , 1738. One of my Auditors, as he was meaſuring 


7% of an At- the Fields in a Plain near Wittemberg before Noon, happened to ſee an 


theli 2 ; | | , ; 
8 oe Anthelion, or Image of the Sun oppoſite to the true Sun, ſituated in the 


by J. Fred. North. About 8 in the Morning, the Sky was very clear. About 9 
Weidler, Prof. ſome Clouds aroſe in the North, and there condenſed by Degrees, and 
ork 4, about Noon extended themſelves farther. At gh gol, when dark Clouds 

*4. p. 221, had almoſt touched the Vertex, there appeared in them a Sun oppoſite 


July, Ge. to the Sun, of equal Magnitude, round, very bright, ſo that the Eye 


1739. could not bear it's Splendor, encompaſſed with an oval Crown, or 


Fig. 31. Halo. The greater Diameter of the Crown was about 5 Diameters of 
the Sun, and the lefſer about 3. The Crown itſelf was adorned with 
red and yellow Colours, the red being turned toward the Anthelion. 
The Tra& of Clouds within the Crown was yellow, and here and 
there red. In the Anthelion 2 Portions of an Iris croſſed each other 
under an Angle of about 60®, and turned both to E and W, and were 

continued to the Circumference of the oval Crown; as Hevelius alſo ob- 
ferved Sept. 6, 1661. The Phenomenon continued a Quarter of an Hour; 
for when the Clouds were extended farther to the S. and hid the true 
Sun, the Anthelion diſappeared. It ſnowed a little at 11. In the Morn- 
ing the Wind blew gently from the SW. * 
An Account XXXVI. The Sun ſhining bright, the Weather warm, and Wind” 
4 Heteer lan at South-Eaſt, ſome ſmall Clouds paſſing, I ſaw ſomething (between 11 


in the Air 7 / 
ee and 12) in the Sky, which reſembled a Boy's Paper Kite, which ap- 


Dec. 8, 1733, peared towards the North, and foon vanifhed from my Sight, being in- 


by MrCrocker tercepted by the Trees which were near the Valley where I was ſtand- 


Roda ing. The Colour of it was of a pale Brightneſs, like that of burniſhed 


A luminous Appearance, © .__ 

or new-waſhed ig It darted out of my Sight with a ſeeming Co- No. 456. p. 
ruſcation, like that of Star- ſnooting in the Night; but had a Body 346. Jan. Oc. 
much larger, and a Train much lopger, than any Thing of that Kipd 7. 
J had ever ſeen before. At my coming hone, one Brown aſſured me, 
he had ſeen the ſame Thing, for the Continuance of a Minute; and 
that the Body and Train appeared to him to be about 20 Foot long, 
and ſeemed to him'to fall to the Ground ſomewhere about the Kennel- 

garden, whither I-accompanied him in Expectation of finding ſome of 
thoſe Gellies which are ſuppoſed. to owe their Beings to ſuch Meteors : 
But we might have ſearched long enough, as I-underſtood the next 
Day, when Mr Edgcombe informed me, that he-and another Gentleman 
had ſeen the ſame Appearance at the fame Time about 15 Miles from 
us, ſteering the fame Courſe from E to W, and vaniſhed from them 
between Walkbampton and Oakhampton : They gave the ſame Account 
of it's Figure, Length, and Colour. 

XXXVII. As I was obſerving Mars near a ſmall, fixed Star, then 4 * 
in the Weſt, on the Top of my Houſe in Buckingham ſtreet, about 5! © /uminous Aþ- 
after 8, equal Time; happening to turn my Face Southward, I was 1 
ſurprized with an uncommon bright Glade of Light, It was ſtrait, a- London, 
bout 2 3 Degrees broad, and 110, or 120 Degrees long, ill defined at March 1 3. 
either End, but pretty well at the Sides, that is, much as the common Ma by 
Rainbow, or one of thoſe Pyramids which are uſed to dart up from the 5 D bb 
Horizon in an Aurora Borealis, which Light it reſembled in all Re- p. 347. 
ſpects, except in it's Place and Poſition, and that this was ſteady, and 
altogether without that tremulous Kind of Motion, which uſually ac- 
companies that. Beſides Saturn, Mars, Venus, and the fixed Stars, 
there was then no other Light in the Sky, nor the leaſt Cloud, nor any 
of that horizontal Blackneſs which we ſee Northward in the Aurora. 

The Stars were as diſcernible through it, as if nothing had been there. 
A Gentleman who was with me, fanſied it to be the Tail of a Comet ; 
but as neither he nor myſelf had ever ſeen one, I gave but little Heed 
to that Conjecture: However, I carefully directed a 17 Foot Glaſs to 
all Parts of it's Weſtern Extremity, but could diſcern nothing like a 
Nucleus, When I firſt ſaw it, it extended itſelf from about the Mid- 
way between Aldebaran, and Orion's left Shoulder, through Gemini a 
little under 8, and ſo on through Cancer and Leo, juſt above Cauda 
Leonis, till it arrived between Yindemiairix and Coma Berenices, where it 
ended very dilutedly. In about half an Hour it grew dim about the 
Middle, where in a ſhort Time it ſeparated in two, or rather became 
quite dark there; but then methought the disjoined Parts were more lu- 
minous than before; but they too in a little while after grew dimmer, 
and ſhortened away, on to their remote Extremities, which remained” 
viſible the longeſt; the Weſtern one about g, the Time of it's Extinc-- 
tion, being near Orion's right Shoulder, and the other near the left Knce 
of Bootes; fo that this Meteor ſeems pretty nearly to have accompanied. 
the Earth 1 In it's Gutng) Motion, and to have had. little or no 0 
beſides. 
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beſides, I have looked for this Light ſince, but could find nothing 


like it. 
The Day was exceeding fine, and by my Journal I find, has, 


At Noon, the Barometer was — — — 29.98. 
„ — — — — 5, 
Wind — — — — ſt. 


Decl. of E Needle — — — 2 | 14® 10!. 
At 10at Night, Barometer — — 0 
Thermometer — — — 
Decl. of the Needle — — 

XXXVIIL The role kite Aue Borealis, that was e in Europe 
the Beginning of laſt Dec. was not ſeen here. 

But we had a viſible Aurora Borealis, Dec. 29, 17 45 The Day was 
clear, with a briſk cold Wind N W, the Evening calm and ſerene, and 
about 7 we had a red Aurora Borealis. 

Nev. 19, 1737, about Sun- ſet, many People in this Town ſaw a 
fery Meteor in the Air, large and bright; it ſeemed in the Zenith, and 
ſo it ſeemed to them ſome Miles from Town ; it was obſerved to be 
higher than the lower Clouds. 

Dec. 7, 1737, a Minute or two before 11 at Night, we had two 
| Shocks of an Earthquake, greater than ever felt here before. The ſe- 
_ cond Evening aſter, and for ſeveral Evenings in this Month, a red Va- 
pour appeared to the Sand 8 W, like the Aurora Borealis, 

XXXIX. The whole of 1737, having been the moſt irregularly 
conſtituted Year of any in my Time ; not one Month but what had the 
Weather of all the Seaſons in it, and that not by gradual Tranſitions, 
but by ſudden Jerks ; Summer was dry, Auguſt was as cold as Winter, 
September full of great Changes ; hence that ſudden and general Catarrh 
in Ofob. ſucceeded in the latter End of the Month, and all Nov. by a 
fatal Diarrbza among the Poor. From Nov. 29, to Dec. 5, was mild 
and warm, cloudy and clear mixed, like Spring Weather ; the Wind 
daily veering from S to N W, and every Night falling back to S W or 
8. Dec. 5, "at 5 at Night, the Sky round the Horizon was very cloudy, 
and clear in the Zenith ; the Weſt Quarter was all of a deep Blood. red 
Colour, with Streamers of a very beautiful light Red, not running or 
dancing with ſudden Occurſions and Mixtures, like the Aurora Boreales, 
but waving like Vapours, toward the Zenith, by N W toN: All the 
Clouds in the Interim were of a very dark red Colour, except that in 


the W, which was of a deep Blood-red. After it had continued ſome 


Time there, the ſame appeared in the N. Under the Clouds, from 
whence theſe Streamers came, was a Brightneſs ſuperior to that of a full 
Moon. Then both N and W ſent forth their Blood-like Streamers, one 
toward the other, which, paſſed one another, and came to their oppoſite 


Funds before they were quite . ſpent, Between 7 and 8 at N w_ the 
= | ene 


3 


g 7 
* - 
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Scene ſhifted E; then that in the W was exhauſted, and that in the N 
weakened: None of them ſent their Streamers beyond the Zenith to 
the S; only the Clouds in the S. were of a very opaque Red. Laſtly, 
it removed S E, where the Remainder was ſpent : All was over about 
half an Hour after ten, I had no Inſtrument to take it's Altitude, 

The chief Remarkables of this Meteor Wes, 

1. From whatever Quarter theſe Streamers came, they iſſued out of 
a thick, deep-red Cloud, under which was hid ſo luminous a Body, 
that I could have eaſily read on a large Church Bible. 

2. Theſe Streamers differed from thoſe of all preceding Aururæ Bo- 
reales: 1, That they were not white and clear, but a bright Red, like 
the Surface of arterial or pulmonary Blood, 2, They were not ſmall 
or narrow, but broad like the milky Way in a froſty Night. 3. They 
did not dart or fly ſwiftly from the Fund, or luminous Cloud, but 
moved ſlowly ; then ſtood ſtill ſome Space 53 Time; then ſent out thin 
red Vapours, through which the Sky and Stars were viſible; theſe 
quickly ſpent themſelves, and vaniſhed, * 4. Not only were their Funds. 
red, but the whole Clouds were thick, and of a deep fiery Red. 

2. They were above the Region of the Winds; for, though the 
laſt was 8 W, yet they moved from N to W, as quickly as from W 
to N. 
| . Whilſt the Sky on the Zenith was of the common azure Blue, that 

in the S, on the opening of the Clouds, was a deep blueiſn Green, like 

Grals. 

The whole Time was attended with an extraordinary Heat of the 

Air for the Seaſon ; for I was obliged to RP to the Shirt, though a- 
broad in the Air all the Time, 

6. This Meteor was ſeen at Venice at the ſame Time ;. and, over 

Kilkenny in Ireland, it appeared like a great Ball of Fire, which burſt 
with an Exploſion, that ſhook great Part of the Iſland, and ſet the 
whole Hemiſphere on Fire; which burnt moſt furiouſly, till all the ſul- 
phureous Matter was ſpent. 

5. This Meteor put an End to the Remains. of both the Calarrb, and 
watery Diarrhea ; and reſtored general Health, till the next epidemic 

Catarrh among the Infants in February 1738, two Months after. 

The next Meteor was on Aug, , 1733, a clear, calm, exceſſive hot 
DAY. at 9 at Night, a a frightful Glade of Fire, or Draco Holans, from: 

to W, 

O#. 1, 1736, Day cloudy, Wind 8 W, clear Evening, 6 at Night, 
fell a great Ball of Fire out of the Air to the Earth, no Rain 15 Days. 
before, and only a few Drops two Days after. 

Aug. 28, 1738, five p. wm. Wind 8 W, Sky clear, the Sun bright- 
ſhining, a fiery Meteor appeared NE, ran N, like a Spear of Fire, 
with a great round Head, which burſt like a Rocket, ſpread about in 
a large Fire, and vaniſhed ſuddenly. This was @ gfeat Draught, which 
continued without Rain to September 2 1 

2 


"0 he 


. 
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The next was Dec. 2, 1 2395 at | Night Wind N, Sky clear, 2 
white Froſt, a great Halo about the M This Meteor appeared like 
a large round Body of Fire, of about a 17 and an half Diameter; 


hens, very low, therefore We not be obſerved far, though it went 
all over this Country from 
quick as a Glade of Lightning, was ſucceeded inſtantly by a moſt dif- 


to 8, pretty ſharply, but nothing near ſo 


mal Sound in the Air, Jike Carts, Drums, and Groans mixt: It kept 


the. Track of the Meteor, but in an oppoſite Courſe, viz. from S to 


W. This was a moſt frigbtful Time of Rains, Snow, Storms, Sc. 
NN. to the Auroræ Boreales, the. moſt remarkable were, 1. That of 

Sept. 14, 1736, Wind N W, Sky clear, next Day very rainy, This 

exactly reſembled a Crown pobly adorned with the richeſt Jewels; it's 


concave Side facing the W, and it's Convex reaching near the Zenith. 
«4+. e 2, 1.7.37» Wind N W, the Day was very rainy, and the 


Night a clear Froſt. About one in the Morning, was another Aurora 
Borealis, like a Crown, it's concave Side full of, Streamers, ſeveral 
Times red, had very ſwift Motions ;, but the ſplendid Crowns ſtood 
ſteady.and fair 2 or 3 Hours, We find an Inſtance of the like over 


Bohemia | in the Philoſophical, T. ranſactions. 


The common late Auroræ were, 1736, Ofober 16, 17, 18, Wind 8, 


all three Days ſhowery, the Nights bright and clear. March 10, 1737, 


Wind Wa Day and Rain, S at Night and clear. September 16, Wind 


W, clear Night, 17, Wind W, a Shower in the Day, and clear at 
Night, 19, 20, 21, Wind W, all fair, ſome little Froſt, October 13, 


14, Wind N, clear Days, froſty, Nights; the 15th was much Rain. 
March 7, 1738, Wind S W, Streamers reddiſh, Day cold and cloudy ; 
the 8th was rainy; goth, Air temperate, Wind N W, Day drilling, 
next Day fair and clear, February 4, 1739 Wind N W, Day and 
Night clear ; next Day ſnowy ; 23, 24, both Days clear. Wind W; 
the next Day good. March 1, Wind W; that Night froſty, the next 


after clear and good. Sept. 13, 14, 15, Wind N W in the Morning, 


and S W by S at Night; all g Days ſhowery or driſling, Nights clear; 


18, 19, Wind E, cloudy fair Days. OZ. 22, at Night, Wind North, 


cloudy : appeared a frightful, fiery Dragon, ſeen over r all England, This 


Month was the only good Weather from the 6th Day to the End, that 


this Country had. that Harveſt, -Nov. 25, Wind N W, cloudy. Day. 
with a Shower, clear froſty Night, with Aurore Boreales, The next J 
ſaw was on Ogover 6, 1740, Wind WN W by W; Day clear, a 
ſmall Shower, a froſty Night. February 28, 1741, Wind N W. March 
» Wind S. 6th, Wind W, then N. 9th, Wind S: All droughty 
Weather, with 1 Froſts. 
Our Northern Lights have been much ſeldomer, and inder both 


in Appearance and Motion, than formerly; and whether they will 


dwindle away and vaniſh wholly for ſome Years, or whether they have 


had their former periodic Returns, is not certain : Nor is it leſs dubious, 


whether they affect our ar Weather, Seaſons, and Animal Bodies, or not. 
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xt; December 1, 1741, at ſeven Minutes paſt one in FR Afternoon 4+ Account of 

by the common Clocks, a Globe of Light, ſomewhat larger than the © _—C_ 
horizontal Full- Moon, and as bright as the Moon appears at any ee 
while the Sun is above the Horizon, inſtantaneouſly appeared, ir a blue 4y Tho. Mil- 
clear Sky, about the 8 8 E, moving towards the E. with a continual ner, M. P. No. 
equable Motion, and leaving behind it a narrow Streak of Light, whiter 404 7 * 
than the Globe itſelf, throughout it's whole Courſe. Towards the End eh Py 
it appeared leſs than at the Beginning of it's Motion; and within 3, or 
at moſt 4/!, it ſuddenly vaniſhed: - It's apparent Velocity was nearly 

equal to half the Velocity of thoſe uſual Meteors commonly called fal- 

ling or ſhooting Stars: This may be thought an indeterminate Way of 
expreſſing it's Velocity, as thoſe falling Stars vary in the Swiftneſs of 

their Motions 3 but if ſuch be underſtood as have a mean Velocity, be- 

tween the ſwifteſt and the loweſt, it expreſſes, in the beſt Manner [ can 

think of, the apparent Velocity of it's Motion. 

The narrow luminous Sireak remained very diſtin& ar the Globe | 

was gone; and gave a fair Opportunity for taking the Elevation of this 
Phenomenon above the Horizon, at the Beginning and End of it's Mo- 

tion, Sc. had there been proper Inſtruments ready at hand: This not 
| being the Caſe, I gueſſed the Elevation of the Globe, when it firſt ap- 

peared, was near 30%. But ſome Days after, ' being exactly in the ſame 

Situation as when I ſaw this Meteor, I took the Elevation of a ſmall 

Cloud, which appeared to be in the ſame Place, with a Quadrant of 

two Feet Radius, and found it to be but 20%, This luminous Track, 

or Path, ſeemed a right Line, not quite parallel, but a little inclined to 

the Plane of the Horizon, diz. higheſt towards the Eaſt. It was at 

firſt very narrow: and pointed at each Extremity; but ſoon grew broader, 

and within 20“ after the Appearance, which was the laſt Time I faw 

any thing of this Affair, it appeared exactly like a long, bright, rare 

Cloud, diſcontinued i in two Places, above three Times it's firſt Breadth, 

and a little more inclined to, and elevated above, the Horizon, than it 

was immediately after the Motion of the Globe. : 

XLII. Thomas Savory, John, Malter, and others of Lord Lovells fn Account of 

Ploughmen, being at Plough about. the Middle of Auguſt 1741, on a 4 Meteor fern 
fair Day, at 10 in the Morning, ſaw on a Heath, about a 
a Mile from them, a Wind like a Whirlwind, come gradually towards aus. 1747, 
them, in a ſtrait Line from E, to W. It paſſed through the Field 50 the Right 
where they were at Plough, tore up the Stubble in the ploughed Ground, Hen. Thomas 
and alſo the Graſs beſides the ſame, for two Miles in Length, and 20 f Lord Lovea 


„ Norfolk, 


R. F. No. 


| Yards in Breadth. When it came to ſome Cloſes at the Top of a riſing 3 p. 183. 
Ground, called Ferrybujh- Cloſes, Philip Henning, and others, who, were Read Nov. 4. 

houghing Turneps, ſaw it appear like a great -Flaſh or Ball of Fire. ED 

After having ſeen the Wind come into the Cloſes, Robert May was in 

2 Cottage where he lives by a Road · ſide, at the Bottom of the Park, 

about a Furlong down-hill from the Cloſe, when one of his Children 


about 6 Years. oſd, -whowas Playing at the Door, cried out, That Ferry- 
VOL. VIII. ä 2 2 2 buſb - 
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buſb-Cloſes were on Fire; on which he went out to look, but ſaw. no 
e Fire, only a terrible Smoak, and heard ſuch a Noiſe as Fire makes 
TH when a Barn is burning. He then ſaw the Wind come from the Cloſes 
in the ſame Manner as before- mentioned, making a terrible Noiſe, 
like that of a violent Fire; alſo like Carts over ſtony Ground, which 
paſſed by his Houſe, tearing up the Stones in the Road, and tore up a 
Rank of Pales, and ſprung Jeveral of the Poſts 6ut of their Places, and 
carried a Pewter Plate that ſtood on the Outſide of the Window, about 
N 40 Yards from the Houſe; and a large Box- cover about an Inch and 
| half thick, and 4 Feet ſquare, and croſs-barred, which he covers his 
Birds with, was carried away much further, and torn all to Pieces; and 
the Gravel flew about, and alſo the Flint-ſtones like Feathers. It alſo _ 
broke down ſome of Mr Kno!ts's Fences, and frightened the Cattle in a 
terrible Manner, And, what is moſt remarkable, that every where elſe 
but in this Place the Weather was clear and fine, and no Sign of any 
Storm or Diſturbance whatſoever. About a Quarter of an Hour after, 
Philip Henning, and two of his Partners, Turnep-boughers, who were 
at Work about two Furlongs off, came to the ſaid Robert May, and 
told him, they were 7 to ſee heh alive; for they expected, that he 
and his Family, Houſe and all, had been deſtroyed, having ſeen the 
Fire go that Way, and, heard a Noiſe, as if the Houſe had been de- 
moliſhed. Robert May ſmelled a moſt terrible Smell of Sulphur, both 
before and after the Wind paſſed him, and heard the Noiſe a great while 
after ſeeing the Smoak, before he ſaw the Wind, an Hedge i intercept- 
ing his Sight. He ſays it moved fo ſlowly forward, as to be near 10! 
| in coming from the Cloſes to the Houſe. - + 
Concerniag a. XIII. The great Heats we have lately ſuffered, were berg in 57 
Ball of Sal. a very gloomy Night of almoſt continual Lightning, accompanied with 
pour ſuppoſed to very loud Claps of Thunder, which, as uſual, were towards the Morn- 
l ing followed by very heavy Showers of Rain. Early next Day, in a 
Benjamin Meadow near the Sea- ſhore, far from any Houſe, and where it has not 
Cook, F. R. S. been known that any Improvement has been carried on, a Huſhandman 
No. 451. P., found a beautiful yellow Ball lying on the Turf, which he gladly took 
8 up, in Hopes it would well reward him for ſtooping. = 
ef Wight)July But it proved to be of Sulphur, of which it ſmelt uhicotnſnonly 
9, 1733. firong. It was froſted, as it were, all over with an Efloreſcence of 
j fine, ſhining, yellowiſh Geh, Which ſoon fell off with the lighteſt g 
Touch. 
Fig 32. lt has on one Side a deep Hole A, admitting the End of a middle- 
| | fized Knitting-needle, and on the oppoſite. Side' a deep Depreſſion B; 
which would induce one almoſt" to think it's Form had been at firſt 
nearly ſpheroidal, formed by a Revolution round a ſuppoſed Axis drawn 
from 4 to:B, It has ſeveral other Holes ſcattered Irregwarly up and 
down it's whole Surface, ſome fit to admit a Hog's Briſtle, others a 
Hair; as if it had been made of a fine Powder, and ſotnie thin Liquid, 


and after mixing had ſuffered ſome Fermentation; but thoſe Parts of - 
| W IC 


4 Nis Ball fea in wa Air, 1 


which are ſolid, ſeemed more com act than thoſe of the common roll 
Brimſtode of the Shops, and the Poder of it burns with a whiter 

Flame, and leſs acid Fumes. Ic s lon geſt Diameter is betwixt eight and 

nine, and it's ſhorteſt, betwixt and +5; of ab Inch; it's Weight is 108 

Grains. To ſave more Words, I have rou hly defcribed two Sides, 
one of which has the Hole 4; the other the De epreſſion B, . 

We find frequent Mention in the Deſcription of Thunder: Storms in 
hot Climates, that there falls often a flaming bituminous Matter to the 
Ground, which ſometimes burns not to be oon extinguiſhed, but more 
frequently ſpatters into an infinite Number of fiery Sparks, doing in- 
credible Damage where they ſtrike, always attended with a ſulphureous, 
ſaffocating Smell, commonly compared to that of Gunpowder. _ 

Whether this ſulphureous Ball was intended for one of theſe, but by 
ſome Accident miſſed firing, it is now Time to conſider. 

- Had it been formed in the Earth, how ſhould it get to the Surface, 
without lofing that moſt elegant, froſty Covering of fine ſhining Cry. 
tals, and appear not in the leaſt ſullied, or it's Pores filled with Earth, 
or other terreſtrial Matter; on the contrary, hot the leaſt Adheſion of 
any thing of that Kind can be obſerved: Beſides, Brimſtone made the 
ordinary Way, ſeems to have a different Texture of it's internal Parts 
from this Ball, From theſe Obſervations I am ready to conclude it not 
formed in the Earth; but however ſabmit it to che Determination of 


& 


the Curious, = |! 
XLIII. 1, Being on the Mount in Key 7 Gre at a Quarter An Account 6 11 
paſt 10, the Sun ſhining bright, in a ſerene Sky, I faw towards the e Fire- 1 1 
South a Ball of Fire, of about 8 Inches Diameter, and ſomewhat oval, Gay 1 2 Air, 
which grew to the Size of about 13 Yard Diameter. It ſeemed to de- bes A ear il 
ſcend from above, and at the Diſtance of about 4 a Mile from the od, Dec. 11,1741, 
took it's Courſe to the Eaſt, and ſeemed to drop over Weſtminſter. In % the R. Hon. 
it's Courle it aſſumed a Tail of 80 Yards in Length; and before it dag. — Lerd Beau- 
peared, it divided into 2 Heads. It left a Train of Smoke all the Way Lond one 
as it went; and from the Place where it ſeemed to drop, there aroſe a a 461. p 8-0. | 
Smoke which continued aſcending for 2o! (as another Gentleman and I Aug. Sc. - 
obſerved by our Watches); and at length farmed into a Cloud, Which {> CESS 
aſſumed different Colours. e 
2. In the Afternoon, between twelve and one, all this Patt. 8 the Concerning I 
Country was alarmed with a moſt terrible Clap of Thunder, as it is ge- ne Meteor # 
nerally imagined. The Sound came from the N, where the Weather een 
appeared very black and dark all the Morning. The Sound was double, x x 5 / . Ubig, 
as if 2 very large Cannons: had been-diſchar Sed at the Diſtance of about p. 871. 
1'! from one another: Moſt People thought; juſt at the firſt hearing, 
that it was the Diſcharge of Cannons; tilt rb the rolling and ecchoing 
of the Sound afterwards, they were convinced it Was not. Our Net gh- 
bours thought ſome! Powder-Mills had been blown: up; and I look upon 
them to be no bad Judges in ſuch Kind of Blaſts, hay ing been more 
dun, once r in the we LED ES 
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„„ | A Fire. Ball ſeen in the Air, cc. 
hood. L have it by Report that a Countryman, at Work in the Fields 
about 7 Miles N. of us, ſaw/a. Flaſh of Lightning before he heard the 
Noiſe, but I cannot anſwer . for the Truth of it: Iti is very eaſy to ĩma- . 
gine, that Fancy and Fear ini a poor Countryman upon ſuch an uncom- 
mon Occaſion, might conjure up the Idea of Lightning. If it was“ 
Thunder and Lightning, the Effects of it muſt be very terrible ſome- 
where; for it gave the ſame Report, and ſhook-all the Houſes juſt in the 
fame Manner, that were above 20 Miles diſtant from one another N. 
and 8; which I think is an Argument, chat it was more gencral than 
'L hunder can poſſibly be. | 
Concerning the 8. About one in the A I buen my . Houſe viokncly' ſaken 
ame Meteor in for ſome Seconds of Time, as if ſeveral loaded Carriages had been 
3 72 _—_ driving againſt my Walls ; and heard a Noiſe, which at firlt my Family 
ad Gollling, took for Thunder, but of an uncommon Sound, For my own Part, 
Minor- Canon (as 1 thought Thunder which would ſhake us at ogy Rate, would have 
of the Cathe- been much louder) I concluded it an Earthquake: And, going imme-" 
8 eg of diately to the Top of my Houſe, found the Sky cloudy, but nothing 
Bid, p. 872 like a Tkunder- cloud in View; only there was a Shower of Rain from 
the Eaſt ward preſently after, and the coldeſt that I have fek. I thought i it 
the Shock an Earthquake, as I told you before; but ſince find it was at- 
tended (and I ſuppole cauſed) by a Ball of Fire; which paſſed with great 
Rapidity over our Country, from Weſtward to Eaſtward, for how Jong | 
a .Journey I cannot tell, Ir begap with 2 great Blows, les the Reports 
of Cannon (which the jumbling of my Faſhes prevented my diſtin- 
guiſhing); z and then rolled away till it was heard no more. The Ap- 
pearance, I hear, was as that of a very large ſhooting Star; and it left 
a Train of Light, which ſoon diſappeared, it being Neon day. I met 
a Pilot To-day coming from Deal, whom I aſked about it; and he told 
me he ſaw no Fire- ball, but heard the Noiſe, and that it made the Ship 
ſhake he was in, going from Graveſend to the Nore. 


| Canterbury, Dec. 1 3 
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= Ansuſſe x, At Buckfeep 1 in Warbletos Pariſh, in the County of Suſſex, about 
5 M- Chu i. 1 eine x in the Afternoon, I obſerved a very dark, uncommon Ap- 
= Maſon. No. pearance in the N, and at the ſame Time the Sun ſhone bright at my 
.pl. Neat Rack; when, on a ſudden, there was an Exploſion, as violent as the 
i een Report of a Mortar. piece, attended with a rumbling Eccho, which run 
1 Faſtward ; and as near as I could conjecture, it came from about 409 of 
Elevation, Several People faw a Ball of Fire, which ran nearly Eaſt- 
ward, leaving a Train of Light, which continued fome Time. The 
Ball of Fire was ſeen, and the Report heard very loud, at Sompting, 
beyond Shoreham. - Although I had been gazing upon. the black Cloud 
for ſome Minutes, yet I ſaw no Fire nor Lightning. = 
A,. New- g. 1 did not ſee the Phenomenon, but a Gentletiith of my Fe: 
port, in the qua intance was on a Hill about 3 Miles W. of this Town, and had a 


by Me Wight, Try 6 View of th te Rr that at that Time the — 
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neſs of the Sun was a little obſeured- by the Interpoſition of Wike thin Cooke. 1bid. 
Clouds; when he ſaw it paſs by to the Eaſtward, at about the Diſtance P. 25. Nad 
of ſomething more than a Quarter of à Mile, and apparent Height of 12412: 
30 Feet above the Level of the Place where he ſtood. It's Colour was 
that of a burning Coal; it's Figure a Core, Whoſe Length might be 9 
Feer, and Diameter at the Baſe 18 Inches. From about it's Apex, 
which was it's hinder Part, iſſued ſeveral bright Streams ſparkling with 
ficry Drops, to the Length of about 4 or 5 Feet. It's Motion was Fig. 33. 
nearly parallel to the Plane of the Horizon, and it's Direction (as near 
as we can find by comparing the Places it paſſed over) from S W by S 
to N E by Ny without any Noiſe, Wind, or Motion of the Earth at- 
trending it. The Time of it's Appearance did rot happen to be taken 
Notice of with the defired Exactneſs; but by the beſt Obſervation we 
can make; muſt be about a Quarter before 1 at Noon. There were a 
few others who ſaw it, to whom it appeared different in Shape, accord- 
ing to the Point it was ſcen from; and perhaps it's Shape might change 5 
as it became nearer magmas, 1 Oy ws. Head,” in the Form os. 3 
Bell, remain at laſt. my Wien n LON 
6. About one, P. M. coming by Water fröm the City to Whiteball; 14 Lon- 
and near to Hungerford-ft: irs, there appeared to me, between Yauxball — by e 
and Lambeth, a Body of Fire: It ſprung upwards in it's Aſcent almoſt Yay No x pl 
perpendicular to the Horizont to the Height, as near as I could gueſs p. 59. Read 
by my Eye, of 35“, in the Space of a few Seconds, and nearſy jb March 4, 
Form of a large Boy's Kite, projectirg a lopg Tail towards the North- 174-2. 
Weſt, not unlike thoſe of Slips of Paper ſet on Fire : In this State it 
continued ſo long, that I made the Waterman lay his Oars in, that T 
might the more caſily obſerve whether it was the Work of Art or Na- 
ture, for I was in ſome Doubt. It had from it's firſt Appearance EX- 
panded itſelf conſiderably, ſo that the extreme Breadth was ſeemingly | 
equal to the Diameter of a Full- Moon, arifing from a duſky Horizon. 
In this Form it continued aſcending for the Space of 2/, gently ſhoot- 
ing withal to the N E, till it aroſe to about 45˙; then ſuddenly quit- 
ting it's Tail, which vaniſhed, colouring the neighbouring Clouds with 
a Yellow on their Separation, it formed itſelf firſt into a Ball of Fire; 
then ſhooting” quickly to the South-Eaſt in a Stream of Light, dp, 
peared, making a Noiſe like a Clap of Thunder at ſome nene 1 
leaving behind it a ſmoaky Subſtance in it's Track. 8 
The Weather moderate and cloudy, Wind, as nigh as bean remem- 
ber, WS W. It continued in Sight upwards of gl. 
As the Fire Ball appeared at Noon- day, and the gun ſhining, few. A farther Ac- 
People ſaw it, and they could only gueſs at the Courſe, The beſt Ac %, er 
count I have had is at Second: hand, from two Farmers who ſaw it to- 1 "nah , Wil. 
gether, and make it's Courſe from N W by N, to 8E by. 8, and right) ſiam Golling. 
over Lilileblorn (which is the firſt Village in the Road from Canterbury ids p. bo. 
to Deal). Their Way of telling it's Courſe was by ſaying, it went from . r i 
Weſthers toward Ratling, near which Place Lord Couper was then bunt WES} 
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Obſervations on Exploſions in tht Air. 
ing, and heard but one Exploſien, which ſeemed. to be within 'a few 
Rods of him: The other, I ſuppoſe,. happened at ſuch! a: Diſtance, as 
to, be in ohe With that fo neat him.. 1 
Juve Objerva XLIV. Sunday Marth 12, 1731-2, between 1 and 2 in the Aſter. 
tions of Haßle: noon, walking in my Garden by the Side of a Canal, I heard as it had 
OY we pos been a large Clap of Thunder from the N E, being a very clear Day, 
Halſted i» and ho Clouds appearing. While I was looking into the Air, the Noiſe 
Eſſex, by the was repeated very loud, but ſeemed more like the violent Fall of a 
Rev. Mr. A. Houſe, inſomuch that I expected every Moment an Out-cry. from the 
dy 0 Town : But I was ſoon undeceived, when it began again, and I found 
Place; the o. it made towards me, with a different Noiſe from what I had heard, 
ther by Sam. that is, like the Grinding of Flint-ſtones, but very loud: The Dimen- 
Shepheard, ſions of it ſeemed to be about 3 Foot wide. I found it fink in the Air, 
700 „hes and as it ſeemed to point directly at my Head, I laid myſelf. down upon 
ſame County, © Graſs-flope, to let it paſs over me. However, at the upper End of 
No. 433. p. the Walk I found it fell to the Ground, and came rolling down the 
288. Nov. Sc. Graſs-walk ; and I can compare it to nothing better than to that of a 
TIM violent Grinding of Flint-ſtones, or a Coach and ſix upon the full Speed 
upon a Cauſway of looſe Stones, I lay attentive, expecting to ſee ſome- 
thing, and ſaw a Piece of Wood came running before it. When the 
Phenomenon came to the Water-fide, it twiſted up a large Stake that 
ſtood in it's Way, and toſſed it towards me with much Violenie, and 
immediately fell into the Water with the Violence and the Noiſe of a 
red-hot Mill-ſtone. I have ſeen the Seas break againſt a Rock in a 
Storm, but never ſaw a greater Ferment cauſed by the boiling of the 
Waters. It ſtaid about 4 of a Minute in the Water, and then mounted 
agaln into the Air, and went rattling away, but with much leſs Violence: 
I heard it for about t of a Mile, and loſt it. N. B. It came againſt the 
Wind, and not faſter than a Man may walk. The Froth and Foam 
upon the Water remained 30 Hours after, when I ſhewed it to ſome. 
Friends, „„ JE 
Halſted ia Eflex, i | | A Nen 
17312. | | '- ; | CHEM op 


Fueſday *,. March 15, 1731-2, between 11 and 12, the Sun ſhining 
very bright and hot, without the leaſt Cloud, the Wind ſo calm, that 
the Water was as ſmooth as Glaſs, I was dreſſing in my little Room next 
the Garden, about 40 Yards from the Canal, when I heard a very ſur- 

priſing Noiſe of Fire, reſembling, as I told you at London, as if a very 
large Quantity of Oil had been thrown into a great Bonfire, burning 
in it's greateſt Rage. I ſtepped immediately to the Window which was 
open, where I ſaw the Middle of the Canal, which this dry Seaſon: has 
ſunk about ſix Inches, in extreme Agitation, as rough as the Thames in 
a Storm, foaming and ſmoaking, and forced up, to my Appearance, 


March 1 5 was that Year on a Wedueſtay. 7. M. 
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1 An Expleflon in the Air; and Red Lights. 3 7 
fall 4 Foot abeye the Surface, But it night be much more, my Windo, 
being greatly higher than the Canat; and the Fellow who was at Work, 1 1 
whom I examined again this Morning, proteſts he ſaw the Water, like 
the Spray of the Sea, above the Dwarf- Trees, which muſt neceſſarilix 
be 5 or 6 Foot. I wiſh I had ſeen the Beginning of this uncommon * 
Ph2nomenon, the Duration of Which, T think, might be 1 a Minute, 


and made the Houſe ſtink, as if a Gun had been. fired in it, _ 
My Canal bears E. and W, and 
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bar | V, a the Fellow ſays he heard it coming 
from the W, bringing the Leaves of ſome tall Trees from an adjacent 
Field in it's Paſſage ; but could not diſcover any material or ſubſtantial 
Body to fall in the Water, where the Hiſſing, as I obſerved above, was 
very loud and violent ; neither was there any Lightning or Thunder be- 
fore or after, but the Day remained bright, ſtill, and hot, I forgot to 
ſay, the Space of the Canal that was affected by it, might be 12 or 15 
PP W ph ſgremg Sam. Sbepbeurd. 
ä Octob. 22, 1724, about 2 in the Afternoon, the Sky being An Account of 
very ſerene and clear, Capt. Richard Smith heard, as he then thought, 2 Expiyfion in 
the Noiſe of a Gun, of a Minion'Size, about 12 Miles Eaſtward from 1 —_— 
ee e $a 1 r e Maryland, by + 
him, which Noiſe was repeated at leaſt 20 Times, but at unequal x, Richard 
Diſtances of Time, and ſoon afterwards followed a very loud Exploſion, Lewis. No. 
as if a Ship had been blown up: Upon Enquiry, he was told by ſeveral. 479 p. 120. 
_ Perſons who lived about 12 Miles diftant from his Houſe, that they were July, Tc. 
greatly amazed with the Appearance of an extraordinary Brightneſs in 3 
the Zenith, reſembling Flame, which continued for about 5!, and then | 
the imaginary Guns were fired 20 or 30 Times, which ſo diſturbed the 
Atmoſphere, that the Birds loſt the Uſe of their Wings, and fell to the 
Ground in great Diſorder. This Noiſe was heard about 30 Miles each -_- 
Way, from the bright Appearance aforeſaid. —TÞ45 far the Captain, © 
I heard the Noiſe (as moſt People did) but ſaw not the Brightneſs at 
Patapſto, being about 60 Miles from the Captain's Houſe, I. was told 
that the Shock, occaſioned by the Noiſe, threw down Pewter that was 
ſet to'dry int the Side Pra FRI Oo oo ET IeT 
XLVI. 1. Dec. 16, 1737, (N. S.) in the Evening, the Sun being 4% Account of 
about 23 below the Horizon, a Light was obſerved in the N, as if % 744 Ln, 
the Air was on Fire, and flaſhing ;, the Intenſenefs of which gradually“ ike 3, RY 
Kh 5 „%%% „%%% 1737. as ob-. 
increaſing, at the third Hotir of the Night it ſpread Weſtward in ſuch fer ved ( at Na- 
a Manner, that if a Perpendicular was let fall from the Polar Star, and ples) + tbe 
afterwards a Parallel to the Horizon ſuppoſed, and divided into 6 equal 4 e Fl Caf- 
Parts, which Parallel ſhould paſs through the whole Extent of the a- — A 
foreſaid Light, it is certain, that 5 Parts of the 6 would be towards from the Ita. 
the W, and-only-one toward to Ef. 2, lian, 5 T. 8. 
The greateſt Height of this Light was about 65%; for it dccupied th D. F. R S. 
| whole Extent of both the Bears, and the Polar Star : Yet at the Sides it 583. Pad. E., 
. 2 Was 1741. 
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* Light mak Nestes . 


| was, not ſo bi Ka for in ſome Places Near. the N. it. aroſe. only to 


50? , and gradually diminiſhed, fo as. to become infenſte; at the true 


| Hortzon. 


The above-mentioned Light at ir s | RAO vas unequally 748850 
and ſcattered, and followed the Courſe of the Weſterly Wind; ſo that 


for a few Hours it {ſpread conſiderably. wigs. yet without ever reaching 
the Zenith, _ 


The greateſt Redneſs and Inflammation appeared. half Way, between 


the viſible Pole and the Northern Point of the Horizon; and in the 


Middle of this inflamed Part there appeared ſome Streaks leſs inflamed, 
and moſtly perpendicular to the Horizon; ſome of which flaſhed from 
Time to Time, while others ſucceſſively vaniſhed, About the ſixth 
Hour of the Night the Intenſeneſs of the Colour diſappeared ; ſome 
ſmall Traces of the Inflammation yl remaining towards the N E and 
W, which were all vaniſhed at 5h + [of the Night.] 7 

During, the greateſt Vigour * ho Inflammation, ſome ſmall dark 


Clouds often croſſed the Light parallel to the Horizon : But the Sky 


was very clear, except in ſome Parts near- the e where | it was 


: much overcaſt with Clouds. . 8 


The inflamed Matter, in the greateſt Part of it's Extent, gave a 8 


Paſſage to the Rays of the Stars, even of the third and fourth Magni- 


tude, ſituated behind it. About the fourth Hour of the Night, a very 
regular Arch of a parabolic Figure was ſeen to,riſe gently, to 29 of 
rectangular Elevation, and to 20® of horizontal Amplitude. 

This Phenomenon was ſeen all over [aly, as appears by ſeveral Ac- 
counts of it, though with ſome Diſagreement between them,  .- 

But how bright ſoever and diſtinct it appeared, yet it's Cauſe has been 


deemed by many to be very obſcure : For ſome call it an Aurora, Borea- 


Ig, therein following the Opinion of Gaſſendus, and deducing all the 
Appearances from the Laws of ſimple Refraction of the folar Rays. 
Others think it an Irradiation of ſome luminous Comet, placed below 
our Horizon, Others more politely ſay, it was a new celeſtial Body, de- 
ſcended from it's upper Habitation down to us, and courteouſly received 
by the Earth's Vertex. Others, in Love with Authority, and French 


Names, have endeavoured to eſtabliſh the Meteor as a Mixture of the 


two Atmoſpheres of the Sun and Earth; therein tenaciouſly adhering 
to the new Opinion of M. de Maircn, of the Academy of Sciences at 
Paris. In fine, others more accurately deduce the Whole from the 


imple firing of a bituminous and ſulphureous Matter, . upon account 
of it's very little ſpecific Gravity, raiſed. to the upper Parts of the At- 


moſphere, and there, by the, claſhing of contrary Winds, broken, 


comminuted, and at laſt ſet on Fire, This Opinion has been defended 


with ſtrong Arguments: in the Peterſburg Commentaries, by Mayerus, 


upon Occaſion of the Appearance of a RANA Pbænomenon in thoſe 


Northern Countries. 


# 
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7 ; * ; 7 
And 
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of the moving 


eget 1-5 
| = 


13k. is OY / 9 — NAY it ſhould * called im 45 1 bs 
being prone by the inflammable Matter of 1 And poſſibly 
s og ſhall ſee, che eee fal quickly, ithout  Lightoing, or 
T "pl 1 er 20 
1, That it, pu 12 A Refraction, happens to he Gaeste con- 
roy © the Laws 155 Refrain ec the Sun was then in t fy 
te Tropic. ti 
ache The Light be to have been wehen in the kat add walk 
in it's Elevation 3 whereas quite the Baie &en to hapf 77 2 85 
the Whole is-accounted ſor, not by Dioptrics, Ba fy the ſo Low of 
direct or reflex Viſion; and the „ already tak No 9 of, 55 80 
Spaces containing leſs} of the inflammable Matter ; whereby the ls wi⸗ 


nous Rays of the neighbouring kindled Matter, being weakly reflected, 
made the Appearance of a fainter Colour. + 7 ele, 
galy, The uneven Appearance of the Light 1 e cannot 


be accounted for by Refraction, but perfectly well . 'Where- 
fore I think it — ib deſet ves the Name of A Wirth Light, of Fire, 
than that of an Aurora: But Leave the farther, Conſi dertlon thereof 
to better Heads. ; 1 a "pal OY . 
2. The Sky was entirely 0 ear, not only in nning but. fur — 4, Pa- 
the whole Nigbt. The Wind was at N; hi ea 99 kn own 1 7 qua, &y [the 
the Weather-cock,, than ſenſibly felt, the Air bein very ffi l. Ch n 444 
Quickſilver in the Barometer ſtood; at 30 * 24.0 ec, (Engl 15 Mea- Tranſlated 
ſure)? an extraordinary Height; fince in the 


but once obſerved eas, at, 3% <8. which, Tax ARA, Mek 7 337. Trig. 

ed upon as the greateſt He 15 e e 

la my Thermometer 0 monton?s, Make, the Height © f the 
Quickſilver was 48. Dig, 78 Der 115 inden 1 1 Th ermo- 

en WARY he ſent me from 354g Peterſburg, (in Which, t Heigh $. are 

changed by the greater or. leſſer Denlity o 55 ercury, 8 

ſure is taken behind the vacant Space A. to "x ha cel 55 boy 
But before I treat of the e eres comes necefary td remark 


two Things, WE, the: I fn &z that; the 0 ot, the 

into Degrees Eaſt GA the d.apd, Welbrrd C 5 Where 

Mer id ian! interſects db Feen n e | | es he 

tion the Degrees of the Horizon, or Deg 15 1 mean Tok i 


which can be; m by the EW rexhing 00 the Degrees 
mentioned. UL WO e448 ba en Ht ar 10% Ws 11 ot 4 1 
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10 ſetting, down y Obſervations, 1 made ale el by pare! 
5. 2 1 Afternoon. [3472 P17 $5 "BHI ik ii 68 19 +. 
At 5" 4, there appeated near the Horizon a Blackiſh Züge with TY 
upper Limb of a 'Sky-colour,” ſomewhat obſcare! Above this Zone was 
another very luminous, reſembling the Dawn pretty far advanced. Ie. 
higheſt Zone was of à red, fiery Colour. The Altitudes of the Zones 


ſeemed to bear ſuch Piopottion, that the ſecond was double the firſt, 


and the third triple; And, at the fame - Time, they in many Places roſe 
ſomewhat above the 30th Degree of Altitude. Eaſt ward they extended” 
to the 35th Degree 01, the Horizon, and Weſtward to the 70th. They 


had 3 perpendicular lender Diviſions, like Slits; but they were parallel 8 


to the Horizon, excepting that the third had ſome Parts of it's upper 
Limb unequal in Height, with ſome A ſperities upon it; and from the 
firſt to the ſixth Degree Weſtward, à Sort of Beam wider than the reſt 
was obſerved. The Stars of Part of the Great Bear, the Dragon, Her- 


cules, and others, appe eared more or leſs through the Phenomenon (and 


others afterwards, according as the Appearances: varied). But through 
the lower Zone they appeared more obſcurely, and in ſome Places not 
at all: Through the middle Zone, they ſtone bright ; ; but through: the | 
bi heſt, they were leſs diſtinct, | 

cannot determine with Certainty the frft Moment of the Appeir- 


ance of this Aurora: Nor indeed does it ſeem feaſible, to define the 


Riſe of ſuch Phenomena with ſufficient Accuracy. But it is worthy of 
Remark, that after San-ſet on the preceding Days, as well as this, hike 
appeared i in the W. a remarkable Redneſs expanded on each Side: And 


moreover, on the enſuing Evenipg, the ſame bright red Colour, ap- 


pearing near the Horizon, deceived the common People into a Belief, 
chat a new Phenomenon, like the foregoing, was breaking out of the 
Horizon. Wherefore I am of Opinion, that in this Caſe there is a 
conſiderable Difference between the Aurora Borealis, ance the Rednefs 


1 occaſioned by the Sun's ſetting. 


About à of an Hour after, the Length of the 20 el was "contrafted, 
their Extremities having receded about 10 from the E. and W. The 
white lucid Part was not now fo diſtinguiſhable from the red as before 
And this laſt Colour grew fainter almoſt every. where elſe but at the 
Weſtern Limit, where it was more vivid: But in that Weſtern Space, 
from which the Aurora was withdrawn, there remained a brighter Spaee 
of 3 or 4, ſurrounded by a ſmall black Cloud, fo that it ſeemed ta be 
a Kind of Hiatus. Near our Zenith there appeared ſome thin lucid 
Clouds, partly of a whitifh Red, in ſuch 4 Manner, that they ſeemed 
as if occaſioned by the burning of Houſes at ſome Diſtance to the N. 


Others of this Sort had happened before, and ſome were ſeen after- 


wards. 
A little after fix, thie upper Parts begin to emit red Stealing or 


Rays, in Plenty; but in theſe, the Red was now-and-then, intermixed 
wich whitiſh and darkiftr Colours, 


1s 


ni mn Adr there iſſued forth from the very ZEqu ;noftial "TI. 
W, a red und very bright Columm, which aſcended: to the third. Part 
of the Heavens 3 and a little after, it IG RIES in the 1 5 * 
the Rainbow.” MY 2% 3.65mi: 477 . AMIS wage 
At 2 after ſix, the red Colour: 4 | fainter, 8 | the Aae voy 
tio ſo diſtinct from dne another; the Phenomenon reached only ta che 
ꝛoth Degree E, but to the W. it retained) it's Lengtii, as before. 
At 7 the Phenomenon appeared interrupted, duct divided. into two | 
Parts. che intermediate Space becoming almoſt inviſible. The red Part 
of it's Weſtern Extremity was curved into an Arch terminating near 
the Horizon. Not far from the 84th Degree to the W, there appeared 
a Sort of Hialus, not unlike that in the E, already deſcribed, and which 
had vamſhed by this Time. OL on 
Seven Hours 20! the whole Aurora was. be paler, ſo Si the * | | 
Colour was ſcarce diſcernible, Fant at the Welbery End, where it was ; 1 
of! the Colour of Fire. 1 £ 
A little after eight, the een * the Vert as. they now food, 
was blackiſh ; and above this another whitiſh bright one was ſeen : 
And ſome Parts of theſe ſcemed to fluctuate, and be agitated (as it 
often happened before and after); ad. if b of them diſappeared, 
they were ſoon ſucceeded by others. 
At 3 an Hour after eight, almoſt in an n Inſtant of Time, the bright 
Zone, from the 8th Degree W. to the goth E, became more vivid, 


and roſe higher; and above this e a new large one, of a red 2 | 
fiery Colour, with ſeveral ſucceſſive Streamings tending upward, and | | 
_ paſſing 60? of Altitude : The Weſtern Fart had alſumec the Form of —_ 
a thin Cloud. 4 
9 


A little before nine, at 165 Eaftward, a curved}; red. Beam, (or Bow) 
though irregular in ſome of it's Parts, roſe up to the Zenith; and at the 
fame Time ſuch another, commencing at the Horizon beyond the 8oth 
Degree W, aroſe to the ſame Height: and Jones 5 Falter Arch in 
the Zenith, : . 
At 9, 5 hd Beams had been, up to the Zenith a very ſhort Time, = 
they parted, and began to fall conſiderably lower: But in that Place 
where they were in Contact, there remained a certain reddiſh Cloud, 
which gradually changed i in Magnitude and Figure: However, I never 
obſerved ir to aſſume that Figure which; might properly be called a 
Corona. In ſome Time it vaniſhed, as the other Appearances did from 
the Zenith : Nay, the whole Phenomenon grew leſs, and fainter; and 
was reduced to the ircegular orm of Kian Cipyds: and Beams, whoſe 1a 
Light ſtill diminiſhed,” nt; 7 95 75 nub 
At 3 r after nine, the Weſtern Part Was transformed into the Appear- : 
ance of one Cloud, of a very red Colour, With; very little Roughneſſes 
on it's Edges; but it was ſomewhat more contracted than before. — 
As little after 10, the Heavens became brighter ſrom the 84th Degree : 
Ti fo * 18th Degree Eaſt ward, h to 59? high, or datt. 7 
A1 ..... 
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At 10 36/ the E Bar now about 10 in 
Eg e ſhotter an cb Side; But it upper Fart ns very red, às 
it on Fire, with urral Rods, or narrow Beams, ſhooting from it. 
In a Word, the Diſpoſition an Brightneſs of it's Parts came ve! near 
rhe Shape and Vigour-che Phnomen bad it the Beginning. ' 
At 11 the red Fart did not afford the Sight of theſe Rods and Dart- 
ings ; and the Colbur being nem fainter ad pale, the whole Arn was 
divided into 2 Parts, and the Light was weaker... 1 
In 16! after, the 'mtermediare: Seife was large beg now nekr 
20® ; and the Part on the Right-hand ran a E. ? 
About 10 :, the Redneſs became ſtronger, but more ſo to we W. 
than to the oppoſite Pat. 
In 4 of an Hour, both the Light and Rednefs dimigifhed : 3 fs that 
the only Space that retained-a-vivid Light was that of 6 to the W. 

At 12 the Light of the Aurora was nearly extinct, there. appearing 
only a very oak Light along the Tops of the Mountains. 

Twenty Minutes after, there appeared a white brightiſh beam, at 

| 309 W, and 60% high; but it ſoon became inviſible. © = 
In; an Hour after, a very weak Light remained in the Weſt, near 
the Horizon; which had not been obſervable, if the Brightneſs of the 
preceding Phenomenon had not invited me to continue the Obſervation, 

At 5 after one, that weak Light was much contratted. | 

The Tranquility of the Air continued the ſame, or Al ſuch, as 
in the Beginning; and yet there was not the leaſt t or even hifling 
Noiſe, heard to iſſue from fo much Matter. 

At 1b got, that Part of the Heavens where the Arete Borralis had 
ſhone forth, was no Ways different from the reſt ; and the only Light 
in the Sky proceeded from the on. and the Moon, which, was now 
u 
77 had at other Times obſerved fone: tumipors A ere in the 

Heavens, which may be referred, in ſome Meaſure, to the Claſs of the 
Phenomenon above deſcribed; but I was of Opinion, that the Memory 
of this ought to be preſetved with the greater Diligence, as it far ſur- 
peg all chat preceded it in Magnimade, Light, Figure, Colours, and 

uration, = 
- the 23. The Aurora Borealis, which was formerly a rare 3 and 
Ober vatery of almoſt unknown in this our Climate, is now become very frequent. 
, Inftieate of In Bononia a great Number have been obſerved for ſome Years paſt, as 


| Kononia. By 


Dr Euftachio appears by the Regiſter of the Obſervations made in this Iſtilute. This 
Zanotti, De- +, ime it was ſo very remarkable, that I do not think any one remem- 
puty-Prof. A- bers to have ever ſeen the like. As to it's Extent, it ſpread ſo as to 


firon. Pa occupy about 140 Degrees of the Heavens: And, as to it's Light, it 
oo 1 was fo vivid, as by it to diftinguiſh Houfes at a great Diſtance ; which 


T. S. M D. ſeemed of a red Colour, and made ſome People attribute this Light 
F. R. S. Ibid to a Fire in the Neighbourtioed. But when they were aſſured what it 
p. 593. was, they remained no leſs frighted, . believing al by 
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id of Da, 


| _—_ "that Kick ch 1 
Blood; mould appear in che Sky-wi 
cident. While the whole City was igtent 
— nce, I and ſome. young Gentlemen were emp! loyed in eateulating 

the enen; ; and, being apprized thereof, we j Zain be 
Obſctvatichs of it. This uncommon Light Find to the Obſervatory 
ſevetal others, that were pſed to cbme at other Times: But I ſhall baly 
relate hat is entered upon the Regiſter of Aſtronomical Oblervationd, 
leaving to thoſe who are fond of philoſophical Hypotheſes, te inveſtigate 
it's Cauſe according to their Fancy. 


Sſaping fome unhappy Ac. 


7h g!, p. m. when we fiſt perceived 'the } Hun Barealis, it's Centre 
was near the N. Pole, The Brightneſs extended along the Horizon 


about 70, and it's Height was 
overcaſt with Clouds, Tat the 
the Sky was clear. The two . 
bright | in the Midſt of the reddiſh Light of the . nd 4 


paige 269. The Sky was almoſt totally 
ht was viſible i in. ſeveral Parts, where 


appeared. ſornewhat weaker, removed from it's: Place ce; LM ns 


Centre was no longer in the North, but paſſed Weſtward. N. W.] 
and 8, were ſtill viſible, but more Faſt ward, with reſpect. 


The Stars, & 
to chat Part where the Light was brighteſt. 

5h 39/ the Light continued diminiſhing. Jo the W, the Sky was. 
quite overſpread with Clouds; ſo that it was not poſſible to diſtinguiſh, 
it's n 


7 421, the Phonomeon um. ſudden be-aſſumed new Strength, and; 


became more vivid, and of a Colour as red as Fire. 


7 44/, it again became languid, but was ſpreading at the ſire: 
"poſſible to determine it's Limits, by 


Time. To the E. it was not 
reaſon of the Weakneſs of the Light, which diſappeafed by Degrees, 
About 155 Pole, and to the Weſt, it was loft behind the Clouds. . 


7" 490, it continued to ſpread wider, and had already taken in the 


two Stars Band , of the Dragon's-Head, and Lucida Lyra, | 
7 52/, the Expanfion of the Light- ill increaſed, which took in 


a great Part of the Swan, ſurrounded: by a Miſt, At this Time the 


Height of the Aurora was 40%, and it's n Part was a little undet 
Lucida Lyre. - 

50 64% on the other Side cowards the N, the two Stars, 220d 7. of 
the Great Bear were immerſed in the Light, 


7. 39), the Aurora formed itſelf ip to a bonenve Arch WARS the- 


Horizon. The Polar Star was neat the Top of it's Convenity, and 
ſome Stars ſhone bright 
J and % of Urſa major. 'The concave Part was cerifiinated. by 


white and very bright Light, that remained Wiehif it. The Ach, 
which was 15% broad; was of a deepe 
than. ts wards the Ree The Weſtern Limit, —.— was interrupted by 
| 33 


and pf à nd Colour too, like 23 aA 


ves þ this new Ap- 


n to take 


Fand «, of the Great Bear, How x 


t in the Midſt of the Light; and, among theſe, 
4 B 
ſomewhat dark; which ſeparated the red Light of the Arch from a 


r Cotout! towards the Mojito 
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"= Þ | Red Le obſerve 
rig. 33. Clouds, was wider and more irregular than the Eaſtern Limit. Fig t 
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Y exhibits the Phenomenon conformable: to the Deſcription now given; il 
8*.9!, to the W, the Limit of the Arch remained confuſed, though 3 
| of a fed. Colour, ſome vhat vivid: But to the E. it became more _ 
i and changed rather into a whitiſh Colour... 5 
8 19/, the red Light ſpread: to the Conſtellation af the Dolphin.” © 
sb 22/, the Arch; wubich was ſtill diſtin, grew bigger, paſſing Eaſt- 
ward by the two Stars, and 4, of ihe majors. and W N by: the 
Stars of. the Swan's: Tail." 
8h 29), Lucida Lyre rendined dew of the red Light, which moved 
higher, and was immerſed in the bright Light. a 
88 30/, at the Eaſtern Limit of the re, that 1 is, at * * the 
N. Pole, there was ſuddenly ſeen to riſe vertically up, a Beam of Fire, 
at firſt of a very bright Light; but, in Proceſs of Time becoming more 
reſplendent, it changed 1 into a red Colour, like that of the Ne! in the _ 
Horizon. x 1 8 * | 
$8 31½ the Light Rill- ine in Vun md; was now entirely 
like the red Rays, which are ſeparated by the Priſm. It's Figure was 
changed ; for it reſembled a Pyramid, with it's Baſis on the Horizon, 
4 wide, and it's Height was about 20%. Near the Top of the Pyra- 
mid, the Redneſß was leſs than at the Walen and it's Limits were not | 
| very e : | 
= - 5.84% the red Light ain Pwd and W as it were, 2 
- Baſis of a weaker Redneſs, for the aforeſaid Pyramid. At this Time 
the Aurora appeared unſettled and curious, as in Fig. 39. At it's 
Eaſtern Limit the Pyramid continued viſible, but of a more intenſe Co- 
lour towards the North, and from it's Middle there ſhot up vertically 
a Streak of Light, between a white and a yellow Colour. A very dark 
narrow Cloud croſſed the whole Phenomenon, and went to terminate in 
the Pyramid. At the upper Part, a conſiderable Track of the Heavens 
- was enlightened with a very vivid red Light, which was interrupted by 
| ſeveral Streaks or Columns of a bright yellowiſh Light. The faid 
Streamings ſhot up vertically, and parallel to each other; and the nar- 
row Cloud ſeemed to ſerve them for a Baſis. Under the Cloud there 
iffued forth two Tails of a whitiſh Light, hanging downward on a 
Baſis of a weak Red, and it ſeemed as if they kindled and darted the 
Light downward. There was likewiſe ſeen a white Streak, which paſſed 
bus. theſe two Tails, and extended from one End of the Phenomenon 
to the other, in a Poſition almoſt parallel to the above-mentioned Cloud. 
Weſtward the Sky was all cloudy, ſo as to ſuffer nothing to be ob- 
ſerved. At this Time ſome of the Company perceived other little 
4 Shootings, like thoſe which are frequently ſeen in Summer, and are 
7 Fopgnny called falling Stars. More than one of theſe were obſerved 
in that Part of the Heavens that was free from the e at 
about t 45 1 boa of ee not far from the Eaft, 7 5 = 
4 Rip 3 
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Fig. 39. 
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. 2 Red Lagbts obſerved. at Bononia- 
8b 367 there re · appe 
firſt. The Py ramid was ſpreading, and loling 1 it's Figure. | 

85 380, P =o very bright red Light, which firſt: formed the Pyramid, 


ſpread Northward on the Tracks of the Arch; which nevertheleſs con- 


rained within it a bright Light extending to the Horog., Ex6epting: 
' that it was covered here and there by Clouds. 
8 3 95 the Stars, Gn Eo of Ur/a. major, ſhone through the red Light, 
which contained ſeveral white luminous Streaks. 


85 44's, the red Light, now very vivid, was all 8 With | 


white luminous Streams, which darted out of the Baſis or lower Extre- 
mity 5 the Arch. To the W, the Northern Light terminated exact- 
ly in a white Streak, and Eaſtward i it ſpread as far as the Horizon, The 
N. Pole began again to become red, yet there ſtill remained ſomewhat 
of the uſual bright Light between the Red of the Pole, and that of the 
Arch. \ oats xenon? 


85 51ʃ. The red Arch began alſo to appear to the Weſt, mg reached 


to the Stars of the Swan, which at firſt were hid by the Clouds. 


6 64% the red Light began to ſpread, on every Side, but ſtill con. 


tained within it ſomewhat of the Brightneſs. The Zenith was now all 


red, and with it that Part of the Sky which takes in 70% on each Side. 
Fig. 40 exhibits the Phænomenon as it was obſerved at that Time. The Fig. 40. 


Circle deſeribed 7 the Fi igure denotes a Parallel to the Horizon at the 
Altitude of 45˙ on Which 19-4, Portion of the Aras ſo often made 
mention of. 7 
8 66, there appeared ſeveral white Streaks | to. the Eaſt, where the 
Light of the Aurora was ſtrongeſt; which Light was riſing higher,. and: 
ſeemed to have entirely quitted that Part of the Sky. near the Horizon. 
9 4', there now remained but a little reddiſh Light at the N. Pole; 


all the reſt was collected near the Zenith, not extending lower than the 


Star « of Urſa major. In the South, where the Sky was clear, there 
were ſeen ſome of thoſe Stars which we have called falling Stars. 
9 6/, about the Zenith the Light continued red and vivid, but de- 
ſcended lower. The Aurora abandoned the E, and took Poſſeſſion of 
the N. W. It appeared as if the Coruſcations had almoſt conſtantly 
taken their Riſe from the Eaſtern Quarter, and afeerwards extended * 
the W. | 
b gl, 2 pa AE Streak, or Track of red 8 more vivid 4 
the reſt, croſſed the Stars of the Swan almoſt horizontally; (;-+ - ,; 

9 120, in the Eaſt, where the Aurora ſeemed to have entirely il. 
peared, it began again to make it's Appearance; but to this Time the 
Light was but faint, in Compariſon of that which was {cen in the Be- 
Inpias - {41 ? 
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9 19“ the Lis be. Was become bretty 3 Saban wb. a 


ſmall. Space,. at _ Height of about 40? above the. NW. Nagy little- 


Changes | that. occurred, are not ſet We i, e impotiple to keep an 
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A 98-44), the Pam ſierked: entire slide 9 ſome Yr 
after, it began to revive, but the Clouds, which” were in great Num- 
bers, and ſpread round on every Side, left hs! a few little Spaces free. 
The greateſt Brightneſs was in * Zenith, which appeared 2 a red 
Veil, declining to the N. where it loſt icfelk behind the Clouds. 
110 6/, the Light gathered new Strength, and x aj waa up to 205 
of Altitude, the Zenith being quite 9047 of it. me was 
greateſt about the Pole, and grew weaker as it As: Fol it, taking 
in, upon the Whole, go Degrees of the er The Clouds cb 
tinued to increaſe, and prevented ſeeing the Phenomenon but r 
then; and in this manner the Light laſted to the 13th [Tt] Hour. 
Some ſay they have ſeen Foot-ſteps 87 it at the 1th [4th] Hour; but” 
our Company parted long before "i the Obſervatory, alnking it en 
tirely at an End; and the rather, becauſe the Clouds had deprived us of 
all Hopes of being able to purſue the Obſervation. 
I hall add ſome things which have been communicated to me by the 
celebrated Dr Beccari;, and are of his own Obſer vation. 
The Day of the Aurora, the Barometer was very high, vz. at 28 
oC Degrees 5 Lines. The preceding Day, the Winds were different, in 
different Regions of the Air. Near us [the Earth}, the Wind was 
W. N. W. and pretty cold. Higher up, the Clouds came from the E. 
and moved Weſtward; which Clouds were globular Collections of Miſts. 
Above that Region the Wind blew at South-weſft by South, as appeared. 
by ſome ſmall Fleaks of Clouds coming from that Quarter. The 16th 
Day, the Wind that reigned in the Region of the -louds Was Greco- 
:ramoutana, and was in the ſecond Degree of Strength. ; 
Several Perſons have poſitively aſſured us, that, in the Berning of 
the 16th Day, they perceived à certain Stench in the Air, like that 
which is ſometimes occaſioned by a Fog. The fame; has been taken 
notice of at other times, when ſych Plies have appeared. 
There was a very thin Fog in the Air not only on the 16th Day, but 
al ſo on the preceding and enſuing Days. The Mornings of the 17th and 
18th, before and a little after Sun- riſe, the Air appeared of an uncom- 
mon fiery Colour. The Evening of the 1 th, the Crepuſculum. was of 
an extraordinary Height. Between the and W. there was ſeen a 
very thin red Vapour, which laſted almoſt till „ 
The variods Appearances of the Aurora, obſerved by that Gentle- 
man, are here opti een they bard well rec With thoſe 40078 
deſcribed. : 
A. Rome y) 4. Tho' I was not at hoe to obſerve a very bright, Light, in the 
the Abbot Pi- Heavens till 26 gol; yet 1 had the following Informations from Eye-. 
ke * witneſſrs of good Credit 1, When the Twilight was ſcarce ended, 
Prif. Math. the N. Part of the Heavens was ſtained with'a red and fiery Colour; 


and F. R. S. intermixt afterwards with ſome whitiſh Streaks, 2. A little afterwards 
4014. p. 601, | the 


f 


"Red Lights er ved at Rome, * 


de Lighe declinss- fbm Abe Nd. toward the: W. the Sircaks ſonktimes 


vaniſhing, and then - appearing again, reſting. for ſome time upon 2 

whitiſh 1 concentric Arches, very near the Horizon. 3. Near their 
Edges a more vivid Light darted from the Horizon. 4. About 7h the 
Conflagration travelled again toward the N. and the Arches at the ſame 
Time diſappeared. Thus much I had from others : The reſt i is from 
my own Gbſervation. 


At 7h 30, a red and Bey 1 e the N. part of the Sky. 
which was then ſerene: Ie roſe. to the Height of about 8 and extended 


10 to the E. and 359 to the W. and the fixed Stars appeared thro' it. 
Near the Horizon there was an unuſual whiteneſs 1 in the Sky, n 


the true Aurora, 
At 40! a blackiſh Streak roſe cowl the Polar Star, and in che mean 


time the red Colour was gradually propagated; 


At 7b 45“ a great Conflagration was collected between 26 and 30? 
from the N. toward the W, and two whitiſh Streaks aroſe coriverging. 


a little in the under Part: A little afterwards the Conflagration. role 
to the Height of 40" the N. Part of the Heavens being rare Folly 
red. 

At 8h the lane was abated; white it had been very bright 2 
little before. But at the N. and at E. E. as it went bigber, it was 
kindled Dime ie 1 


At 15! the Ie ene * Light appeared | in-all the N. part under 


an Angle of Elevation of almoſt 7, but the Conflagration which 
occupied the upper Parts tended a little to the Horizon near the N. E. 
Perhaps this Whiteneſs had the Figure of an Arch, but che Buildings 


hindered the Sight of it. A little afterwards at 32 to the Weſtward of 


the N. the red Colour alnoft diſappeared. At the N. and N. E. it was 
more intenſe. In the mean time, about Lucida Lyre, there- appeared 


an almoſt elliptic Area, of a bright red Colour, it's greater Axis being 


perpendicular to the Horizon, and white Streaks were ſent from it 
toward the Top of the Sky. Another equally white extended from 
the Bottom of the Ellipſe to the Head of 10 W, The greater 
Axis of the Area occupied about 10o. 

At 20/ this new elliptical Conflagration: was Nine W and 
declining: a little from the W. receded from Lucida Lyre, aſſuming a 


trilateral Figure, or rather that of the Sector of a Circle, the Arch 


being turned to the Horizon. In the Centre of this Sector was a bright 
Star in the Breaſt of the Swan, much about the ſame time a bright Streak 
inclining from the burning N. Part toward the Centre of the Sector 
terminated! the almoſt darkened intermediate Trapezium. 


At 45 / the lucid Sector diſappeared... A blackiſh Cloud betreen 
28 and 30” from the N. toward the W. almoſt the whole Conflagration - 


was extinguiſhed, except about the Polar Star- 


At 50! A Light of a blood- like red Colour was again kindled between | 
the Polar Star and the Head of Ur/a Majar, and was extended akove 
5 YOL, VIII. Part ii. N 8 the 
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Red 4 Lights heroed at Edinburgh. 


. 


the Height of 60% In the mean time another Portion of the Heaven 
was kindled, ſeparate from the former; toward the W. A little after 
wards the intermediate Space was alſo kindled above, a wann and 


right Interval being left near the Horizon at N. N. KE. 

At gh a greater Conflagration about che Head of Urſa Maj gor, a red 
Light was diffuſed almoſt to the Zenith, and again e the W. 
many blackiſh Streaks converging a little below roſe up within the 

ub reached to the Polar Sta. 

At 9 1ol the Streaks diſappeared, a brighter Conflagration continu- 
ing above the Head of ' Ur/a Major, and CTY irſelf _— to the 
Horizon, which was whitiſh a little before. 

At 13' a greater Conflagration about the Polar Star. Bur the whole 
northern Hemiſphere was very red. 

At 200 a large whitiſh Streak roſe up to 12® from the N. to the W. 
and the Inflammation about Urſa Major was diminiſhed. Between 30 
and 34* it continued; where the Horizon, 0 whitiſh toward 
the W. was ſtill tinged with red. 

At zol it grew very faint, and deeper again near the N. 
At 40“ it diſappeared again, a faint Light continuing toward the W. 
which was extinguiſhed by ſlow Degtees. | 

At 10® an Inflammation again at the N. which was extended a little 
toward the E. but between each Stream of Light a Space of about 15? 
was interpoſed, into which the Inflammation on each Side faded, and 
collected itſelf again. 

At 15! the Sky was cloudy toward the W. the Horizon only v Was 
clear. The Conflagration was now extinguiſhed, ſcarce any Redneſs 
remaining at me INC} 

At 11* it revived again at the N. N. E. ee till Midnight, | 
then it was gradually diminiſhed. But the doubtful Light and Redneſs of 
the Air which remained, ſcarce appears In 2 n afterwards, 


On the 1th at 9h a. m. the Barometer was at 28. 1 
ar tows appro rt}: og 
17 E 


3. Veſternight we were ſurprized upon looking out at the Window, 


James Short, abate Six, to find the Sky, as it were, all in a Flame; but upon further 


dated at Edin- 


burgb, Dec. 


6. 1737. 


Inquiry, it was nothing but the Aurora Borealis, compoſed of red Light. 
There was an Arch of this red Light reached from the Weſt, over the 
Zenith, to the E. the N. Border of this Light was tinged with ſomewhat) 
of s blue Colour. This Aurora, as far as I ſaw, did not firſt form in 
the N. and after forming an Arch there, riſe towards the Zenith, as they 


: commonly uſe to do; neither did the Light ſniver, and by ſudden Jicks 


* 


ſpread itſelf over the Hemiſphere, as is common, but gradually and 
gently ſtole along the Face of the Sky, till it had covered the whole 
— z which alarmed the Vulgar and was indeed a che 

1 8 to 


2 tſerved i in galtex. . 


Set: 1 fine Fare the Clouds paſs betwixt us and it. Durin 

the Whole Time, which was from z till s, there was a moſt violent Win 

from the S. W. 1 looked at Jupiter with a 15 Inch Teleſcope, but the 
Air was in ſuch an Agitation I could not ſee him diſtinctly. Lurida 
Zyræ appeared through the fed Light very dim to the naked Eye. 
Ape 8 this red Light formed a Corona, a little to the S. of the Zenith; 
and inſtead of a dark Fund in the Middle, as uſual in ſuch Occaſions, it 


was of a deep Red. There was always à great Circle of this Light came 


from the 


all the reſt were ſupp It is but about a Year fince I firſt obſerved 


lied. 


this red Light in the Aurors Bortalis, and 8 4h then | in Dr 4e ſmall 


uantities. Fol 
6. It was a ſtrong and very ſteady Light, as near as cah be of the 

Colour of red Okre; it did not ſeem to dart or flaſh at all, but continu- 

ed gol 15 in a ſteady Courſe againſt the Wind, which blew: freſh from 

the S. 

about 6 15! in the Evening; in about 100, 4 Part of it divided from 


the reſt, and never joined again; in 107 more it deſeribed an Arch, but 


It began about N. N. W. in Form of a Pillar of Light, at 


to the Zenith, which ſeemed to be the Magazine whence 


by Jobs 


Fuller, ju». 
E/qs 


did not join at Top; exactly at 7, it formed a Bow, and ſoon after quite 


diſappeared; it was all the while lighteſt and reddeft at the Horizon: 
It gave as much Light as a Full Moon. 

At dh jr began again exactly N. it was very light they, but not neat 
ſo light as before; in half an Hour it made an Arch from E. to W. and 
went quite away to the S. when it ended much with as _ Appearance 
as it began 1 in the N. but not quite ſo red. e 


 Roebill, (Suſſex) 
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XLII. The frequent Appearances of the Nirthira Lights i in ſeveral 
Parts of Europe and America, and the ſurpriſingly beautiful Phænomena 
that have been obſerved in ſome of them, ſuch as the Rainbow-Colours, 
Canopy, c. have very juſtly engaged the Philoſophers of the preſent 
Ape in a Search after the Cauſes of them. Several Hypotheſes have 

been invented and propoſed by the-Learned, in order 2 — theſe 
things. Moſt of them ſuppoſe theſe Phoſphoyus-like Appearances to pro- 
ceed from certain Effiuvia, either perſpired out of out Earth, or at leaſt 
paſſing through it. But our ingenious Author has thought of a Cauſe 
very diſtant, as well as very different from all thefe, viz, the Atmoſphere 
of the Sun, which at ſome times ſhews' itſelf under the Appearance of a 
Light, which he calls the Zodiacal Light, but at other Lo produces 
an Aurora Borealis, The Zodiacal Light is the purer unmixed Atmo- 
ſphere of the Sun: But an Aurora Borealis is the le Effect of the Solar 
Atmoſphere, conſequent upon it's making a Deſcent into, and blending 
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Mr Eimes's. Accaunt-of \M.; Malran's | 
The learned Author, of this Work has taken a great deal of Painy'i in | 


com piling it. Hie has looked over tlie Accounts of Meteors, from the 


Py Century down to the preſent ¶ Time, in the Hiſtorical Part; and 
has wt i them in very; good Order, in Regard of the ſeveral Returns of 
this Phenomenon, mak io g ſudh Remarks by Wee, as ſerve to: b 
his Solution of it in the Philoſophical Part. | 

By a Return he does not mean barely a ſingle 88 but 2 en 


of them after a Cxſſation or Non - appearance for ſeveral. Tears. Thus 


he makes hüt twenty-two Returns from the Year 400 to 17 16, while 
the fryeral Appearances- of theſe Lights from 1707 to 1710, after a 
e ne ſor 20 Years, are reckoned but one Return. - 

Mr Mairan hopes the learned World will take the whole Per. 
formance under their Conſideration, and give their free S houghts 

If 4215 

The Work. conſiſts of F Sections; the Grit gives a dont Hiſtory of 
the Zodiacal Light. In the ſecond he treats at large of the Atmoſphere 
of the Earth; it's Altitude, and the Height of the Aurora Borealis in it, and 


the Excluſion this Circumſtance gives to ſome of the Cauſes, which have been 


already aſſigned, of this Phenomenon. In the third he propoſes the Cauſe, 
and accounts for the Formation of this Appearance in general, and then 
deſcends to a Detail of the ſeveral Particulars, adding the Solution of each, 

The next Section is employed in relating the Hiſtorical Proofs of his Hy- 
potheſis'concerning the Northern Lights, taken from the Records we have 
of ſeveral Appearances of thoſe Lights, to be met with in ancient Au- 
thors, compared with thoſe of the Zodiacal Light, their ſuppoſed Cauſe, 
and the Situation of the Earth in her annual Orbit at thoſe times. 
The laſt Section conſiſts of 28 curious Queſtions concerning ſeveral other 

Phenomena of Nature, which the ingenious Theoriſt believes to have a 


Dependance upon his new Hypotheſis, and explicable by it. 


But a more particular Account of theſe Matters may juſtly be ex- 
And ox ES; 
pong An begins the whole with laying before the Reader a ſhort 
View of his Hypotheſis concerning the Nature of an Aurora Borealis, 
defining his Terms as he goes along. 

The Aurora Borealis, ſays he, is a luminous Phenomenon, ſo called 
from the Place of it's Appearance, - uſually in the Northern Parts of the 
Heavens, and with. a Light near the Horizon, reſembling that of 
the Morning Dawn. This Name is ſuppoſed to be firſt given it by 


Mr. Gaſſendi, but it appears otherwiſe, from a Place in his Apimadver- 
| fions on Diogenes, quoted by Mr Mairan. 


The Cauſe of an Aurora Borealis, in general, he takes be a Light 
called the Zodiacal Light, which is in reality nothing elſe but the At. 
moſphere of the Sun ſpread on each Side of him along the Zodiack, in 
the Form of a Pyramid. This ſometimes is — to ſuch a Length 
as to reach beyond the annual Orbit of our Earth, and in theſe Circum- 


ances ſometimes to blend itſelf with our Atmoſphere, and being of an 


Hetes 


% 


„ Treatih r e 


Heterogeneous N [hv by © 
obſerved. in. and” aſoalj ly, cor 44 Abi, This he 
N to Fxplain, 4 ane | the Sequel of the 
or 15 
A Diſcourſe upon the Sallie of i the i Zola 11 hs, or Sdn 8. Atmo- 
ſpere, and the Matter of which it conſiſts, is the Yobject of Chap. 3. 
That it is very different fre rom the ambient Ether, he ſays, is evident, 
in that the ther. refle&s none of the Light 6f "the Son, is extremely 
rate, and alrogether imperceprible, | ye 111705 the Z adzacal Light of the 
Solar Atmoſphere be any Emanation from the Body of the Sun, a Species 
of Efferveſcence, or Depuration of it's groſſer Parts, an Amaſs of He- 
terogeneous Parts diffuſed in the Ether, that meeting from all Parts, 
rend towards the Sup, Ge. he will not undertake to determine. 
It is enough for his Purpoſe, that it is of a luminous Nature, whether. | 
in itſelf, or becauſe ſtrongly illuminated by the Rays of the Sun, whoſe 
Body it environs. He does not deny but that it may be alſo of an inflam- 
m Nature, nay actual Flame or Fite, though very fine and rare. 
He obſerves, that the Form in which the Atmoſphere of the Sun is: 
commonly ſeen in total Eclipſes of the Sun i is en aus. n 
conical, of which he. giyes 15 7 1 
At all other tim es ĩt moſt x vally Ents itfetf 10 uw in the Forth, fs 2 
lucid Py Rona! o or Lande, lying 2 to the Horizon, along the 
Zodiac, 455 for that Reaſon called by. the late Mt Caſini the Zodiacal 
Light, Mr F. Childrey in his Hiſtory of the Natural and Artificial 
Rarities of England, deſcribes it thus: "There is another thing which I 
mult needs recommend to the Obſervation of Mathematical Men, which 
is, that in February, and fer a'little before; and à little after that Month, 
as J have obſerved ſeveral Years together about fix in the Evening, when 
the Twilight has almoſt, departed the Horizon, you ſhall ſee” a plainly 
diſcoverable Way. of the Twilight, ſtriking up. towards the PRiades, 
and ſeeming almoſt to touch them. It is to be obſerved any clear Ni ght, 
but it is beſt ſeen lun Nocte. There i is no ſuch Way to be ble at 
any other Time of the Tear, that I c | perceive, nor any other Way at 
that time to be perceived darting up elſewhere and I believe it has been, 
and will be, conſtantliy viſible at that Time of the Year.” But what the 
Cauſe of it in Nature ſhould be, Teannot yer imagine, bur leave it to 
farther Enquiry: wo 
Upon a farther and 22258 Enquiry, and' Conf deration of this Matter, 
the ingenious Author, Mr Majrai, tells Us, he takes it to be the Solar 
Atmoſphere, and therefare tr reats It large of the ; Reality, Viſibility, : and 
Antiquity of this TIRE i Oy Feen Salty 
1 beg leave to tranſcribe the 'Accautits of the Fins, Sten! in 5 ihe: 
Reverend Dr Derbam, Canon of Windſor.” 855 ipformis = that about 
4 of an Hour after Sun-ſet, April 3, 1707, he n in the Weſtern 
Parts of the Heavens x long flender Pyratnida Appearance, Pd 7 5 
culas to the Horizon, The Baſe of this — he jadged 2 
— un, 
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Aurdtra F: 
on the 20th. of Marab, 1715-16, in the Evening, he eſſ Aa very odd 
Sort of Light ĩn the Conſtellation of Taurus. This Gla of Li ht had 


7 1 1 


white J 


the ſame Motion that the Heavens bad, and was much like the Tail of a 
Comet, but pointed at the upper End, This Light, I doubt not, is 
ſuch as Dr Childrey firſt obſerved in England, and Caſſini and others after- 
wards in France. 9 . „ BA > he Cas ab 4 „ 
Mr Mairen proceeds to give an Account of the true Figure, Extent, 


Situation, Sc. of this Light, or Atmoſphere of the Sun. It's true 
Figure he judges, with Mr Falio, to be lenticular, and gives a Projec- 
tion of it upon the Plane of the Sun's Equator, the Eye being ſuppoſed _ 
in the Axis of the Sun produced through his South Pole at ſuch F 
Diſtance as makes the Solar Atmoſphere appear under the Angle ot 
45%. Init you have a View of the Nodes, Poles, Limits, Declination, 
and Extent, paſſing through. and beyond the Orbits of Mercury and 
Venus, and in ſome Parts beyond the Orbis Magnus. This laſt Article 
of it's Extent he demonſtrates from ſeveral Obſervations of the Elonga- 
tions of the Apex of this Pyramid from the Centre of the Sun. This 
has been found to be ſometimes double that of Venus, and other times oe 
and once or twice above 100, whereas an Elongation of go“ gives the 
Diſtance of the Apex from the Sun equal to that of the Earth at the time 
%%% ²˙ œↄ ¾˙ v.... . A ca... 
This Section is cloſed with an account, of the Changes, both real and 
apparent, to which the Zodiacal Light, or Solar Atmoſphere. is liable. 
It's Length has been for ſome time upon the Increaſe, afterwards in a 
diminiſhing Condition, and has been altered ſo much in the Compaſs 
of 37 Months, as to have been 30“ longer at one time than at another. 
The, Changes in Luminouſneſs, Denſity, and Tranſparency, has like- 
wiſe been found to be very conſiderable.” Sometimes the Zodzacal” Light 
has been ſo. rare and weak as to be but juſt viſible, afterwards for a long 
un ES ß ood ae 
Hereupon our ingenious Author thinks proper to obſerve, that theſe 
Conſiderations may ſerve in ſome, Meaſure to account for the Inconſtancy 
of the Aurora Borealis, as allo for their Non- appearance for ſome Years; 
fince they owe their Original to; and have fo cloſe a Connexion with, the 
 Zadiacal Light, whoſe Appearance is, ſo, uncertain. Add to this the 
 Zediacal Light, as he afterwards ſhews, muſt not only be of a fufficient 
Length and Denſity, but the Earth muſt be in or near the Nodes, formed 
by he ImeriAin ofthe Plane of he Sun's Equatr ih the Pap f 
TL OTIS TIT TROP WHT ns me Pine bet arte gt ks . 
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20 zb af the Aurora Rocealls, 


The ſecond % at large of the Altitude of © our Atmoſph ere, 
and of that of the Regen | in it uſually; poſſeſſed by the Aurora Borealis, 
Under this Head he diſdout ſes of the — 4 Mcthods the Mathematicians 
have uſed to find the greateſt Heights of the Air, ſuch as the Duration 
of the Twilight, the Altitude of the Mercury in the Barometer; and re- 
jects them as inſufficient for that Purpoſe; the Atmoſphere being much 
higher than what has heen ever found by them, and conſiſting of a Fluid 
much finer than the groſs or common . hy hows wat of which aſt only 
is meaſurable by theſe-ways; + 

Mr Mairan therefore goes on to o ſettle. che Akitode of 80 Newkira- 
Lights, after anothet manner, founded upon ſeveral Obſervations made 
at very diſtant Places at the ſame time, and fixes ſome Aurora Bortales 
to be but 100 Leagues, though others are no leſs than 300, and the far 
greater N Ow 'of them. about 200 een, yore: the urn of the 


Earth. 


Height of the Aurora Borealis, ſeen at the ſame time at Geneva and 
Monipellier, Feb. 1 5th, 17 en to be 7585 of genie oter of the Earth, 
z. e. about 160 League. 

Mr Meyer has propoſed | in the Memeim of the Aude of Peterſburgh, 
a very ingenious Method of finding the Height and Diſtance of a Boreal 
Arc, from any Obſerver, by a ſingle Obſervation... Mr Mairan applies 
this Method to ſuch Auroræ Boreales as were capable of it, and finds that 
the Boreal Arcs of ſeveral were no leſs than 100 Leagues high. 


It is on this account that in the next Chap. our Author conſiders ſome 


Solutions that have been offered to ſolve theſe Appearances of the Northern 
Lights, and ſets them afide as inſufficient,” becauſe. they fuppoſe Cauſes: 


which have no Exiſtencr- br at walk nofictcy at ſo goes; a Wright i in 


the Atmoſphere. 105 

The next Section is the Principal, und" is engaged in Pai ye the 
ſeveral particular Appearances of the Zumen:Bereale, ſuch as it's Situation, 
ordinarily towards the N. deelining alittle, towards the W. it's dark, 
duſky, circular Baſis, ſurmounted ſometimes. with one or more luminous 
Arcs; from behind which Columns, or: Streams of Light, ſeem to iſſue 
either perpendicularly or concentric with the Arcs; add to theſe; the 


Rainbow Colours, Flaſhes; Vibrations, and in the laſt Place, 4 Glory, 5 


Canopy, or Corona, formed by a Concourſe of the Rays of the Matter 


of this Phenomenon, near the Zenith of the Place. anette ge 18 N 
Mr Mairan premifes an Inveſtigation of the Tocus, or Limit of the 


Attractive Forces of the Sun and | Eagthy ſo that a Particle of Matter 
placed any where in it, ill be equally attracted by both; or tend as 

much towards the Earth as it does towards the Bags He finds, that it 
in a Line connecting the Centres of the Sun and Karth, a Point be taken 


at the Diſtanee of about 43 Semidiameters of the Earth from ber Centre, 
that Point will be in chis Lim, fo that à Particle placed there, will 


not gravitate either towards the Sun or Earth, but remain in A — | 
4 


» 


Mr en Profeſſor of the dae at : Geneva, computes the 
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Forces of che Sun and Eurtfi de p Each 
other The oe i ales of this is te fhew; that af Autors W 
offibly7 be- d r Deſtent of *the Zraiacal: Martey; lying — 
this Poiht Gf * 7 eee e "the Earth f though it does not reach 10 
far asto-involve the' Eafth Teſeff? mo: the Aurora in this Caſe wilt 'be an 
eee and partieular one: 

The Lumen Boreale tung url ns 11 the Nord Parts of dhe 
Heavina,” becauſe tho” the whole Atmoſphere of the Earth be involved 
in the Zodiacal Matter (or Solar Atmoſphere)” yet it is throw off both 
Ways, from the Equatorial towards the "Polar Regions. 
This is owing to a double Cauſe, the firſt is the centrifugal. Forts, 
ariſing from the diurnal Motion of the Earth, which being . at 
the Equator (and gradually leſſening as you approach the Poles, where 
it vaniſhes) makes greateſt Oppoſition there, and not only hinders the 
Entrance of the Zodiacal Matter into the Earth's Atmoſphere, near the 
Equatorial Region, but turns it ade into a Courſe towards each Pole; 
and the Author does not queſtion hut an Auroru Huſtralis might be ſeen 
at proper Times in the Southern femperate Zone, juſt as an Hurora Bo- 
realis is in ours, which is Northern, attended * ficaitar perry pil 
were there but attentibe Obſerverss⁊ ch er 0 

The ſecond Cauſe is the progreſſive Motion of ths Earth in it's an- 
wurd Orbit near one half of the Year with the North Pole foremoſt, 


ce alan 


and in the other half wich che South Folk, moving through the Zodiacai 
Matter; NEO © 


The natural Conſbquence of ich ill be a heaping op! of Mate, 


more on the Polar Regions than the Equatorial or Temperate,” and this 


accounts in Part for the Declination of the Centre of the luminous 
Ares, ſometimes near 109 from the Pols; the Direction of this Motion 
of the Earth not ms, Hi with the Direction of- ac Axis of the 
Earth at thoſe Times. el non! | 

The dark arcular Segment next the Horizon 2ppearing like a bath 
black Cloud, or Miſt, is formed out of the denſeſt and ſpecifically heavieſt 
Parts of the Zodiatal Matter, which in their Deſcent muſt ſink deepeſt 
into the Earth's Atmoſphere, and are leaſt inflammable in their Nature, 
while the rarer and lighter Parts, which are more inflammable and lu- 
minous, if not actually inflamed, form the Arc or Arcs that lie above 
the. dark Segment. The ingenious Author ſpeaks of a Fort de lin- 


cendie, a Place where the Zodiacal Matter collected together, and moving 


or paſſing through it, is actually turned into Flame. Thus long Trains 
of deſcending. Zodiaca! Matter arriving in their Deſcent at this Place, 
being kindled, or at leaſt reflecting the Light of that Incendium, pro- 
duce the ſeveral Columns or Streams of Light that en above, or 


behind the obſcure circular Baſe, or luminous Arche. 


- The Breaks that are ſometimes viſible in theſe Arches, ate ne 


5 by the Defeent and Tune of ſeveral r e n and F er 
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of the denſet and leaſt inflammable Parts of the Zadiacat Matter, be: 
tweet the Eye of the Spectator and the luminous Arch, 

The various Colours ariſe from a Separation of the Rays of Light 
Fi each other, either by a Sort of Filtration in paſſing through Me- 
diums of different Denſities, or by tht Divergence of the differently 
refrangible and coloured: Rays (or rather from the different Celeritigs of 
thoſe Rays, as the Author ſays he has explained more at large in ano- 
ther Place) after the Manner that the Colours are formed i in Clouds near 
the Horizon about the riſing or ſetting _— 

To conclude, the Canopy in a compleat Aurora Boreal he looks upon 
to be an Object purely optical, a ſimple Appearance ariſing from a 
ſingular Diſtribution of ſeveral perpendicular Columns, or Trains of 
Zodiacal Matter, as he explains more at large in two Figures. This 
Exactneſs and Regularity in the Diſtribution makes it an uncommon 
Phenomenon ; ſo that among an hundred Auroræ Boreales that have been 
obſerved, he has met with but three attended with a Corona. 

What remains, is only to take Notice of ſome of the Queries which 
relate to ſeveral Appearances in Nature, that ſeem to be explicable by 
our Author's Hypotheſes of a ſolar Atmoſphere, ſuch as the Nebulz, or 
lucid Spots obſerved among the fixed Stars, the Spots! in the Sun, the 
Atmoſphere and Tails of Comets, 49 

The Nebulæ are certain luminary Spots or Patches, which diſcover 
themſelves only by the Teleſcope, and appear to the naked Eye like 
ſmall fixed Stars. They are fix 1 in Number, and are accurately deſcribed 
in Philoſoph. Tranſat. Ne 347 *, Some of them have no Sign of a 
Star in the middle of them, and are properly Neulz, others have, and 
then are called Nebuloſe. They are looked upon by ſome. to be in 
Reality nothing elſe but the Light coming from an immenſe great Space 
in the Ather, through which a lucid Medium is diffuſed, that ſhines 
with it's own proper Luſtre, making a perpetual uninterrupted Day, by 
no Means owing to the Illumination of a central Body, or Star. 
But Mr Mairan ſeems to be of another Mind, and queries thus; | 
Since the fixed Stars are Bodies of the ſame Nature with our Sun, may 
not ſome of them have Atmoſpheres ſurrounding, them ſo luminary 
and extending, as to become viſible to us by 'a Light eaſily diſtinguiſh- 
able from that of the central Body, and may not Atmoſpheres of others 
be ſo denſe as well as luminous, and extended, as may- ſuffice to obfuls 
cate (to uſe the Author's Expreſſion) the Light of the Star involved in 
it? Are not the Nebuloſe of the former Sort, and the Nebulæ of the 
latter ? The lucid Spot in Cingulo Andromedæ, Which, after Hevelius, 
our Author continues to call a Nebuloſa, has been found by the late Mr 
Caſini to reſemble the Zodiacal Light in ſome Circumſtances, and by 
Ty Kirch to have ſuffered ſome a pearing and n * 

urns. 
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Mr Eames's Account of M. Mairan's 5 


Mr Mairan obſerves by the Way, that this Spot was firſt di | 
not by Mr Bullialdus in be, as is commonly -believed, but by Me 
Simon Marius in 1612, who fully deſcribes it in 15 Preface to his Mom. 
aus Fovialis. 

The luminous Space: round the Næbuloſce of Orion s Sword, dite 
and deſcribed by Mr Huygens, he takes to be an Aſſemblage, or Sum 
total of the ſeveral Atmoſpheres of the Stars, plainly viſible within 
that Space, and it may be of ſome others that are concealed from our 
View. The Irregularity of the Shape is no Difficulty to him, it ariſing 
from the different, and to us ſeemingly irregular, Poſitions of their At- 
moſpheres. He adds, as a Confirmation of his Hypotheſis, that the 
Brightneſs and very. Figure of this Space has ſuffered ſome Alterations 
| fince Mr Huygens's Time, That one of the Stars delineated by Mr Huy- 
gens without any ſurrounding Light, has ſince been e to ar a _— 
Light like an A oe rennen Wh 


% 


Query 2. Is not the ſolar Atmoſp dere liable to frequent Nennt 
tions, and ſubſequent Precipitations 57 it's groſſer Parts towards the Sur- 
face of the Sun? And are not the different Degrees of Brightneſs and 
Tranſparency owing hereunto? ſince the Changes in our Air, or At- 
moſphere, are not fufficient to account for the Non- appearance of the 
Zodiacai Light. in ſome convenient Senſons, ang clear. Nights. 


Query 3. May not the Spots, ſo often of late obſerved in the 7050 
of the Sun, be owing to theſe Precipitations of the groſſer Parts of the 
Zodiacal Light, ſince there ſeems to be ſome Analogy or Correſpon- 
dence between the Frequency, Ceſſation, and Returns of theſe Spots, 
with the Ceſſation, Retarngy and Appen of the Zodiacal Light 5 


Query 4. Are not the inferior Planets, Mercury and Venus, almoſt 
always immerſed in the Zodiacal Matter? And may not that be one 
Reaſon why it is ſo difficult to obſerve. Spots in them? May not a 
Change, the Denſity, or Magnitude of the ſolar Atmoſphere, be one 
Reaſon why the Aſtronomers at Paris have not been able to obſerve 
thoſe Spots in the Diſk of Yenus that have been taken Notice of, and 
deſcribed by Mr Bianchini at Rome, a little Before, ſince the Teleſcopes 
at Paris were of equal Length and Goodneſs oy | 


Query 20. May not the Anstieg of the Quantity 1. Matter i in 
the Earth and inferior Planets, by the continued, Accumulation of the 
Zodiacal Matter on their Surfaces during a long Courſe of ſeveral Ages, 
produce, among other F Things, ſome Alteration i in their periodical. Ne 


tions * 


Query 21, Ge. May not the 1 = Tail oe a dan 60 
* to the Zodiacal Matter, * the W during it's e 
2 125 


3 NN 2 Light fon, at Wittemberg, n T" 


through the Atmoſphere. of the Sun, - intercepts, yu MO carries 
away with it in it's Aſcent from the Sun? 


” 


Query 28. Is not the Earth ſafe enough from al at of any Inun- 
dation, much more of an univerſal Deluge, tho? it ſhould paſs through 
the Atmoſphere, or Tail of a Comet? ſince the Effects of ſuch a Paſſage 
can only be an, Aurora Borealis, whoſe Matter is not at all of a watery 
vaporous Nature? A Conflagration rather than an Inundation might 
have been imagined to be the natural. Conſequence, but Experience in- 
forms us, that if this Hypotheſis be admitted as genuine, that our Earth 
bas been entirely plunged in this mtg CO e Reds A 


Heat attending 1 it. 


XLII. Feb. 18, 1732, O. $, 1 at Night, the Sky being 4 Difeription 


clear, there was an Ns Borealis, In 1 N. there was a dark Arch of the Northern 


Lights feen at 


elevated 20% in it's middle Part, whereas a little before the Sky. bad Wittemberg. 


been obſerved to be very clear in the ſame Part. The Region over this i» 1732, byJo. 


dark Arch was white, and Radiations or luminous 8 broke out r ns 


of it as uſual, and thin white Vapours ran bwittly. An the Verlex, 1 Mos. at: 


like little Clouds. „ 1:14 . R. 8. Nos 
At 10 the Motion of the luminous Matter ſremed. to U A little! 3 432. p. 291. 

and preſently white Vapours like Waves proceeded again from that Apr. a a 

white Region of the Heavens: But there was no Seca of a Ca- 88 

nopy ſeen. toward the Yertex..  _ 5 

At 10 zol, the white Border of the Jt Arch was extaniled 3 Kot | 

only a few lucid Vapours proceeded from it. Lucid Pyramids aroſe on 

both Sides near the N. Pole: But the fluctuating Vapours were more 

frequent toward the W. The Air was continually calm. | 
Oct. 12, 1732, O. S. prefently after 6 in the Evening there was ano- 

ther Aurora Borealis. A dark Arch was extended between NN Wand 

NE. Above it there was a bright Region of the Heavens, about 10 

broad, not exactly expreſſing the Figure of af Arch. A broader Por- 

tion declined about 10 rf the N. Pole to che W, and from this, as 

from a Fountain of lurid Matter, at 6b 30“ there went ſeveral 3 

Pyramids, which reached almoſt to the Zenith. Some of them were 

reddiſh, and preſently diſappeared, one of them, which was extended 

between the Northern Crown and Hercules to the Zenith, laſted longer; ; 

and I obſerved but one Radiation only toward the N E. Within Note: 

ter of an Hour the Appearance was over. The Clouds, which be 

ung about the W, were diſperſed by a 8 W Wind, and driven to- 

the E. But under them, toward the E, there remained a lucid 

N and the dark Arch was hidden below the Horizon, the white 

Arch, which lay over the dark one, deſcended below the Horizon with 

the Clouds, and the Darkneſs and thin Clouds being diſperſed; there 

was an. univerſal” Brightneſs at Ib But 9 Light poſſeſſed the N.. 

Part of the Horizon all Ng: long. 
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* Beides theſe Obſervations, which I made myſelf, other Northern 
Lights are ſaid to have appeared, tho” leſs bright, on Merch 10, Apr. 15 
I, Aug. 11, and 30, O. S. but I have no certain Knowledge of the 
particular Phenomena of them. But from theſe and other Obſervations, 
which I have made in former Years of that Light, Iam more and more 
perſuaded that it has it's Seat entirely about the magnetical Pole, or at 
Jeaſt that it's Motion is thereby in ſome Meaſure ruled 4nd determined, 
which was firſt of all N by the great Sagacity of the iluſtri- 
ous Halley. 

We bave not yet any certain Knowledge of the Effects of the ah. 
rara Borealis, I have only obſerved, that ſome ſerene Days have always 
followed that Deflagration. The Sutdes and Norwegtans, to whom this 
Phenomenon more frequently appears, are ſaid to have learnt from long 
Experience, that the Northern Light, when it ſhines frequently about 
the Beginning of Autumn, promiſes a more temperate Air, and plenti- 
til Haryeft, for which Reaſon they call the Aurora Borealis, Roꝛumod, 

"Or ripening of Corn. They alſo look upon the frequent Returns of them 
in Winter as a Token or Preſage of a ſharper Cold, as M. Leopold re- 
lates in his Letter to Dr Woodward. The Experiments made in our 
Climate in 1731 agree with this Hypotheſis ; for the 18 Light was 
very frequent and bright in that Vear on Oct. 4, 7, 8, 10, and 23, S. N. 

and was followed by ſo fruicfal a Seaſon, that we had a great Plenty both 

from the Fields and Gardens in 17322. 
Obſervations XLIX. Sept. 12, 1735, at Woodford, 6 Miles to the NE of London, 
of the Aurora at 11 h at Night, there appeared a bright Band, almoſt parallel to the 
Borealis u, Horizon; and it's Middle was judged to be under » of the Great Bear. 
8 At Times another Light ſhot along the Great Bear 3 but almoſt con- 


F. R. S. and ſtantly covered the Stars Y and 9. 
Sec. R &. 
Upſal i FM Oath. FR in King fre, 2 
den. No. 441. 7 | 
„ 
Lc. 1736. At 9 22, 0 P. m. A Ray or Stream of Light 8 under the. 
Polar Star perpendicular to the Harizon. 5 

24 13 That Ray diſappeared. 
27 6 Two perpendicular Rays. ſhot forth 5 or 6 from che 
N. towards the E. 
28 30 A whitiſh Ray again cxatly under the Polar Star... 

oO That Ray moved Weſtward. 

0 +? Twas ſeen under » of the Great, Bear, 

31 27 Ir entirely diſappeared. _ . 

8 A Ray aſcending perpendicularly, by the Polar Stur, 
and &« and g. of the Great Bear. 
40 © The Ray ſeemed to. move gradually under g of the 
oY Great Bear. | 
440 No more Rays * But whether there were 


any Remains of ight.n near the Horizon, or in the Weſt, 
eee, i could 
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E eh, account of, the peighbouring 


ouſes, . e 
8 5 . a a . (\ . : 4 8 6 8 
. O 117 in n London. „„ WORE] 
At 10 17 12 m. Tete were tuo bright Rajs under Land G of the 
| Great Bear. 
G $ A Ray between. K of the Great Beat and. the Polar 
air a 17 
n "Bea "A Ray in Form of: a Pyramid above „ of the Great 


. 5 3 Theſe Rays! had not any Motion OO. to the Ho- 
5 rizon but they entirely e 
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. „ II, 1738, in London. Kp e 

A #0:;-*; 0 P. m. An indifferently bright Arch, pale ae the 

EE Edges; appeared 16 Degrees high: One. of the Ends 
„ ee pe aff Which deſcended Faſtward under n of the Great 

Bear: And lucid Streaks kes 8 

U this Arch. In 
TR 13 Under this Arch was an ther very bright Track pa- 
ö rallel to" ty &y above 990905 orizon ; in which Aren 
there were Rays, that ſhot from W towards the K. 
11 75 This Arch was very faint, | 
11 17 The firft Arch became brighter, and the lower Arch 
1 Was almoſt blended with the upper, and broken in the 


now and then over 


. ph 181 wy” be whote Arch was beſet with faint Ray WT. : 
11 21 One of the Rays under the Polar Star. { 88 0 
7 a | HD Arch, nor Rays, but bright Tracks diſperſe here 


ei 

11 86 The Light reached op to. the Polar Wr and fome-. 

TA EIN IM DO MOI N = ; YT. " 

11 44 A lueid Ray under the Polar star. . 5 =p 
12 11 The Sky was overcaſt with Clouds, except 0 one weid. 1 8 
e een Streak, which appeared three or four Degrees to The: 

Eaſt of ae nn dT wit ad t 
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February 16, in \ Clare 2 cini, 5 


* 2 Quarter paſt eight in, the Evening, the AY g 54 $06 
gane very bright, there appeared? two een 1 
ene betweeen the Wi and little fe 16 70 e 
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- April 3, in London. „ 
At, "4 46: T obſerved a daeid Ae phe Degtets brigd/twhiths 


extended along the Northern Cron, the Cingulum Boos 


ig, 


— 


bade Boresles ered at Witerbarg. 


93 , Ache e Rerenices, the leſſer Lion and Cancer, as 
6 5 ber as che Falter des : 
n 


At 8 49 36 This Arch quite bp But at the ſame Time 


1 ſaw another broader and Nie Arch under {9s 
"pea, ſeven or cight es . | 


* * 1 
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11 the Obſcrvntions of 03. Fi and in the laft, Lam certain as to the 
Time of the Clock: So that if it has hap pened that others have ob- 
ferved the ſame Phenomena, the Longitudes 25 Places may be determined 
by them with greater Exactneſs than by the Satellites of Jupiter, which 
I take to be the principal Uſe that may be made of beſt bſervations, 
eſpecially in making Maps of the Northern ey ach theſe 
Lights more frequently occurz Art 9 „ N 


Aurore Bo. IL. May 3, 1733, an Aurora Blical? is ſaid to 5 babe appeared.” 
p . ee bre June 26, an Aurora Borealis appeared i in the Eveging, and darted out 
7 N the uſual Pyramids about Midnight. 
Fred Weidler, O#. 27, about 7* in the Evening a . Arch appeared in the N, 
P. of. Math. covered with a white Border. At 88 go! the white Border was expanded | 
&c. Ibid. higher to the Height of about 409, and this lueid Region remained 
1 ſtill to paſt 10. After 10 pyramidal. Eradiations darted with great 
Quickneſs from the white Track, and ſome waving Clouds moved along 
the Sky, and the whole white Border was ſeen to riſe toward the Pole, 
like a lucid Wave. This Undulation of ſhining Matter, with ſome pyra- 
midal Rays mixt here and there, much more bright than that lucid Re- 
gion, laſted till 117, the whole lucid Matter was gradually moved to- 
ward the E, and in it's Place ſome black, ſcattered Clouds ſucceeded 
toward the W. A little before 11, near the N W, there remained a 
white Cloud, which ſometimes grew red, and the Matter of it allo 
waved, The Appearance ceaſed after 11 : The Air was calm during 
the Appearance, and the Stars ſhone through the white Region. I 
thought it remarkable, that the Sky was dark and rainy the next Day, 
and that in the Night after the agth, the Wind was very impetuous and 
ſtormy, whereas calm Weather commonly follows remarkable Aurore 
Boreales. 
The ſame Phenomenon was obſerved allo at Stockbolm. 
1 1734. LI. Jan. 23, 1734 a very hep Aurora Borealis appeared at 3h 8 
by the ſame. Pp. m. Under the N. was ſeen a dark Arch, with a double white Bor- 
No. 442. 1 der over it, ſeparated by a dark Region in the middle. The laſt white 
_— Ge. Arch aroſe to the Height of 259. 5 the dark Part ſome lucid Pyra- 
* mids now and then ſhot forth; and a ſimilar white Arch was produced 
by the Light reflected near the Zenith. At 5h 30! the white Track was 
diffuſed 3 to the W, and in the middle reached to the Height ot 
50. At 7Þ 35! the bright Region was drawn up quite to the Nrter; 
ſome intermitting Clouds tended toward the W, which very Fu 
appens 


Aurora Borgalis ahirdid at. Peterborough. 
ppens in an Aurora Borealis... 


Aurora being diſtinctly ſeen 
Light is far above the Clouds. At oh 
rora ſank, below the Horizon; "eſpecially toward the W; and it'is wor- 


Lwondered: alſo: at ſome Clouds that 
hung about the N E, and moved before the lucid Region, the Light of the 
them ; whence it appears, that this 
387 the lucid Region of the Au- 


thy of Obſervation, that tho* this Aurora was very bright, it ſhewed | 


but very few lucid Pyramids. 'At+8* go! almoſt' the whole Light was 
hid, below the Horizon, but appeared near the W. to the Height of 


100. A Track of the dark Arch under the Pole, Wien a ſmall white 


Border over it, was yet viſible at 10. | 


March 19, 6b 45!, p. m. about the N N W Nu cppeifen valley 


the Pole a dark Arch, covered with a broad white Border; the Light 
of the white Border was brigh 
but was not followed by lucid Pyramids or Waves, ſach'as uſe'to ac- 
company the Aurora Borealis: Therefore there are fome Auroræ Borea- 
les, which diſcover only a white Regiob 1 in the North, bur without any 
Motion of Light. 4 

March 29, there was aide 0 e Boredlis, which [did not ſee 


till-g. The Moon was then near ſetting, and ſhone only through 


ter toward the W, than toward the E, 


Clouds: The whole Sky was almoſt covered with Clouds, and yet a- 


bout the Pole there was a bright Region behind the ſcattered Clouds, 
from which ſome lucid Pyramids now and then proceeded,” a ſure Mark 
of an Aurora Borealis. 
of an Aurora, that was formed. into an Arch. The lucid Pyramids con- 
tinued till 113 a rare Spectacle in a cloudy Sky, agitated by Winds; 
for the Aurora Borealis is ſeldom ſeen but in very calm, ſtill Weather, 

Aug. 9, at 11h ſome thin Clouds about the N N E ſeemed to burn. 


I perceived alſo behind the Clouds a lucid Track 


But a few Radiations being emitted toward the Yervex, the Inflamma- - 


tion ceaſed, and the little Clouds were driven toward the Eaſt by a 
gentle Wind. 


From theſe and other Seeg we may plainly: perceive how 


variable a Phenomenon is the Light of the Aurora Borealis. 

LII. Dec. 11, 1935, à little after five o*'Clock, I obſerved the 
Northern Hemiſphere to be obſcured by a duſky red Vapour, in which, 
by Degrees, appeared ſeveral very ſmall black Clouds near the Horizon, 
I thought it ſeemed to be a tion for thoſe Lights which after. 
wards were ſeen; the' firſt Eruption of which was within a Quarter of 
an Hour, full E, from behind one of the ſmall dark Clouds, and foon 
after ſeveral others full N. Theſe Streams of Light were of the ſame 
duſky red Colour as the Vapour, juſt appeared, and vaniſhed inſtantly. 
I ſaw 8 or 10 of theſe: at once, about 1 — of the Nainbow, of 
different Heights; ſeveral Degrees above the Horizon, and looked like 


An Aurora Bo- 
realis ob/erwed 
at Peterbo- 
rough, Dec. 


11, 1735, 6p 
Mr Timothy 


Neve. 


fo many red Pillars in the Air; and no ſooner did they diſappear, but 


others ſhewed themſelves in difertue: Places. 


this bit aj hed . e e rel. changed. itſelf towards the uſual. 
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In about half an Hour, 
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Whitk, ann pendelt much wider and higller 5 and aſtef chit, ap 
pbated as co men. I 94.0140 Bt Pr Aa wood gan 
—— 4 Ein, LIE, Ecame here; un bat laſt: Thar Evening about lee 2 
borgh, Sn * one of the moſt temarkable Aurbræ Borealts that ever Paw. At firſt 
* Colless there a pprared the ordinary luminous Arch, the Vertex 6f which Was 
at Edinburgh. about 30% above the Horizon, and had it's Centre ſomewhere in the 
No. 456. P. Meridian Circle. After this was perfectly welb formed, there appeared 
Lo n. Sc. little or none of the purple and red Colourt which are vſually: in that 
0 4 Arch but immediately there broke out, from the moſt Weſtern Ex- 
tremity, a great deal of that Northern Light which formed this Arch, 
and, ruſhing along with Rays directed to the Zenith, ſormed another Au. 
rora Borealis above the firſt, the Centre of which was to the Eaſt of the 
Meridian: After this was formed, there followed from the ſame Extre- 
mity a great deal of purple -and :red coloured! Lig „quivering and 
ſhaking towards: the Zenith, with a flapping Noiſe mY ruſhing along, 
till it formed a third Aurera! Borealis, abovè the ſecond; the Centre of 
which was ſomewhere on the Eaſt-ſide of the Merididn;" When I was 
pleaſing myſelf with this remarkable Phznomenon, looking again to the 
Weſtern Source of theſe Arches, I perceived, as it were, a huge Pillar 
of a dull red coloured Lightzyrifingoourt: of the ſame Place whenee the 
Arches took their Beginning, extending itſelf in a Direction towards 
the Zenilb, till it roſe almoſt 509 high. Fheſe Arches and Pillar laſted 
very near an Hour; the two upper moſt Arches were continually qui 
vering and ſhaking, and the Pillar always turnipg to a paler Red. 
1 forgot to tell you, that the Night before'the- Aurora Borealis, there 
was a prodigious Hurricane of Wind, which laſted till the Saturday 
Morning; but all that Day it continued to blow, though not ſo hard. 
The Arch from whence the Wind blew, was from the N W, the ſame 
Quarter from whence the Arches took their Riſe. To this Day, ever 
fince the Hurrican of Wind, there has been a moſt intenſe Froſt : It 
froze ſo hard, that in leſs chan 24 Hours after it began, the Lake on 
the North - ſide of this City was ſo ſtrong as to bear Tore on it. 1 
no the Wind has changed, ſo that we expect a Tha w. 
4: Aurora Au- LIV. 1. March 18, 1738.9, at 8 30%, being infopiried;/ oo har 
fralis, fen was a great Fire towards London, I made Haſte towards an upper Win- 
March 18, dow that looked to the N NE: I found an extraordinary Redneſs in 
3 5, the Air, but of too determined a Figure to ariſe from the burning of a 
Meer Ap 5 Houſe: A broad red Band extended itſelf to the Northward of the E; 
John Martyn, in the middle, of which I very plainly ſaw 4#@urus,” then about 259 
4. E. . Prof. high; and it's Northern Edge touched Cer Caroli. It ſeetned fo be 
n fixed and permanent; not radiating, or fading, as in a common Aurora 
841. . Sc. Bortalis. This red Band, or Arch, was bounded on the N. by Streams 
1741. of a greeniſh Blue, in the ſame Direction ; the moſt Northern Edge of 
of which touched the Star marked in the Tip of the Tail of Urſa 
Major. After I had conſidered- this Phænomenon for ſome little Time, 
I retired into my Garden, where 1 law a great Brightneſs m_— go 
- enith, 
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An Auron Auſtralis feen ar Chelſey and London. 663 
Zenith, but declining to the S W; which I found to be a Centre, from : 
which many luminous Radii, of which the red Band was, much the 

moſt conſiderable, proceeded. This Crown, or Centre, ſeemed, at 

that time, as near as I could judge, about the Place of Cancer; for it 

effaced all the neighbouring Stars, and I could but juſt ſee two Stars, 

which I take to be thoſe in the Heads of the Twins; when the Bright- 

neſs was moſt. faded: It would ſometimes almoſt diſappe:r for near a 

Minute, and then kindle again, and. dart Rays on all Sides; but thoſe 

to the W. and N. were ſhort, pale, and ſoon. diſappeared, Thoſe which 

ſhot Southward, were of a fiery Red; and the whole Southern Part of 

the Atmoſphere was tinged with a red Brightneſs, which did not how- 1 
ever reach quite down to the Horizon; for, to the S W, where my 

Proſpect was leaſt confined, I could ſee Sirius, then about 159 high 

beyond the red Light. The Houſes oppoſite to mine hindered me from 

ſeeing, how far to the E. and N E the red and blue Rays extended. 

All this while, the N. and N W Parts of the Heavens ſeemed dark, by 

Reaſon of the great Brightneſs in the E. and 8: It was very clear how- 

ever, and the Stars viſible. About 9, the red Band had covered the 

Tail of Ur/a Major, having moved conſiderably towards the N, the 

Centre continuing in the ſame Place; and by degrees it faded ſo as not 

to be diſtinguiſhable from the common Redneſs Which was ſpread over 

ſo conſiderable a Part of the Heavens, About 10 J went to the River- 

ſide, where I had a large Proſpect to the SE; and found all that Part 
covered with a duſky Red, quite down to the Horizon. There were 

afterwards ſome faint Rays darted, ſometimes from the Centre of this 
Phænomenon, which has the Appearance of a common Aurora 
J ͤ ²· AAA dd dart AE ard Fu 
2. About 7h 3o! the Sky to the N. was very clear, and the Stars — a: London, 
ſhone bright; to the Sand S E, as I was in the Skirt of the Town on & Cromwell 
the N W Side, the Sky looked obſcured, 'partly from a Miſt, partly oo - 
from the Smoak of the City. At the ſame Time there appeared a % Royal So- 
bright Column ariſing ſomewhat N. of the E, or about the E N E, ciety. 1a. p. 
which reached up with it's Point near to the Zeniib, but going a little 839. 
South of it. This Column ſeemed to be the Boundary of the clear and 
obſcure Regions of the Sky above mentioned: It had an uniform ſteady 
Light, without any Dartings or. Shiverings; but it ſometimes vaniſhed 
for a few Minutes, and then returned again all at' once, not proceeding 
| from the Bottom, but from the Side next the miſty Part of the Sky, as 
if it were only the Border of the Miſt illuminated. About 8 this Co- 
lumn was grown much wider, and all of a Breadth, extending in the 
ſame Direction beyond the Zenith to the W S W, as far as I could ſeg 
for the Houſes ; the Addition to. it's Breadth ſeemed to be all on the 
Southern Edge of it; this whole Band was of a, moſt beautiful Pink- 
colour. At 8* 15) the Phenomena remained the fame ; but to the NN 
W there appeared ſome” whitiſh Clouds about 20 from the Zenith : 

Out: of theſe aroſe three beautiful Pyramids of Light, whigh extended 

- YO L. VI. Part. jb ; —_—_—_ OY. 
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very near the Zenith; the middle of thefe Pyramids were of a beautiful 


Sea-green, which went off gradually in lighter Shades towards the Edges, 
which were of a bright White; the Colour of theſe very much reſem- 
bled the Light of Phoſphorus, I obſerved theſe Columns for ſome Mi- 
nutes, and then, going in a-doors, faw no more of the Phenamenay ; 
and was told, half an Hour after, that it was all over; but have been 
informed fince, that it returned again about ten; when the Redneſs 
ſpread, almoſt univerſally, over the Sonthern Parts of the Heavens. 
3. About 7 3o!, till almoſt 9, it fpread with Variety of Colours all 
over the Horizon, meeting in a Centre almoſt vertical, but ſomewhat 
inclining to the S. The original Colours were fo mixed and blended in 
the common Centre, as by the vaſt Variety eaſily diſtigguiſhed, made a 
beautiful. Appearance, The fainter Colours came from the 2 oppoſite 
Points of the N W and SE: The Blood-red Crimſon, Cc. were ſeen 
chiefly in the NE and S W. The Wind, think, full N, but very 


flill. The 3 preceding Days were exceſſive cold; the Barometer fell 8 


or 9 Degrees, and we had very great Quantities of Snow, Hail, and 
Rain, moſt of that Time; and, if I remember right, the Lights in 
the Air, of late Tears, appear after ſuch Storms, eſpecially for 10 
Years paſt, when our Winters have been unſeafonably mild, and our 
Summers cold and rainy. < HER * . 
LV. The Sky being all over cloudy, and a ſtrong S. Wind blowing, 
at 6 p. m. a reddiſh Light appeared between 45 and 35 of 8 E Am- 
plitude. The greateſt Breadth of it above the Horizon was about 99. 
But in a Part of the Sky neareſt to the Horizon, darkened to about 1“, 
there was a Space of Light, almoſt of the Figure of a Parallelogram, 
about 10? broad, and 8“ high ; which ſhone more in the upper Part 


than in the lower. Among the thicker Clouds there was one extremely 
black, A B, almoſt parallel to the Horizon, extended, above the Light 
toward the S. 5 „%%Üͤö%?: A, RES 


In about z an Hour the Light became more vivid, and then ſenſibly 
diminiſhed again; which it did ſeveral Times till 9“. In the mean- 
time a little thin Cloud, CD, parallel alſo to the Horizon, appeared inter- 
ſecting the Light on the Southern Side. About 9 other Clouds, pro- 
ceeding from the E. toward the S. covered the Light, which was then 
fading, and about 9h go! extinguiſhed it entirely, After 12 there fell 
apreat Showers. 8 IJ 
The Barometer all this time ſtood at the Height of 27.94 Paris Inches. 
The mercurial Thermometer, which in boiling Water is at oo, and 
in Snow mixed with f of common Salt is at 180, was then at 141 
Degrees. . 8 Ge : 

The ſame Light was obſerved more bright and diftin&, at the ſame 
Time, by fome who were coming from Yiterba to Rome, and by others 


in the Via Yakria, 25 Miles to the Eaſt ward of the City. 
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A Yournal 6 Meteorological Obſervations made at. Pelttſbringt h, 
By the Rev, Mr Tho. Conſett, from . Nov. 24,. 1724, to 
2008. 23, 222 Sr * for, the 8 1 8 the + Rojal Society 


This PR contains re 3 timer; in the Day, of. the Ba- 
rometer, the Winds and their Strength, the Weather, and after April 15) 
of the Thermometer. Which Obſervations (although. very curious 
and uſeful) yet being too long, would be tedious to be. read at the 


Societies Meetings; I therefore. defire the following Extract may be 


acceptableQ. 
Mr Conſett, from the beginning noteth down the real Var 


riations, but I know not his Diviſions, and Degrees, *cill Dec, 18, at 3h 
p. m. and then the Barometer was at 30 66 Wind N Ei and: „ 
* From Nov. 24 to the End of the Month, the Weather was cloudy, 
with Snow, and a deep Snow on the laſt Day, and fair on the 28th. 
The Winds were E. and N E of 2 and 3 D Strength, till the 29th 


and goth, and then SE3.5+ and SW... 

In Dec. it was cloudy, with ſome Snow, "ll Dec. 8, and 9,5 which 
were fair Days. Then cloudy on the toth: and 11th, ahd Rain in the 
Evening. Afterwards ſome cloudy and moiſt Air; ſome. fair, till 
Dec. 23, and then Hail; Wind S W3. The next Day Snow; and the 


reſt of the Month ſome cloudy and dark, with Snow, and ſome fair. 


The Barometer, ever ſince * 18th, hath been above 30 Inches, and 


on Dec. 26, it was 30.84; on Dec. 30, 30 96, and $2 00 and laſtly 


on Dec. 31, it was 31. 12. 


In Jan. 1724-5, on the 3d Day; the Barometer was at 20 65, on 


the 4th before Noon 31.32, after Noon 31.36, but on the gth it was 


in the Afternoon 31.59, the Wind 8 W* and cloudy Weather, which 


is the higheſt Range of the Quick-filver in all the Obſervations, and if 
I miſtake not, the higheſt I ever met with any where, and at any time. 
On the other Hand, the loweſt Range was on February 25, at 28.28; 


Wind W. and Snow. The Barometer was above 36 Inches all the 


Beginning of Jan. till the. 18th, and then it gradually fell to 28.3 6. 
The Winds, for the moſt part, were in ſome Weſterly. Point till 
Jan. 1 I, and then;:S E- with fair, and an hard Froſt for a Weck; the 


Weather, before the-1 1th, being cloudy and moiſt, with ſome Snow now, | 


and then, and a little Rain on Jam 1. All che reſt; of Jar, was, for 
the moſt party, _ e and but little IGG BAR: b aranded 


with Froſt; - n #2 50 48 71 


Hadde 5 1 Fa 


. 8 Ws > 4% 


$55 
An Al ftract of 
. : the Meteorolo. 
"* pical Diaries, 
communicated 
to the Royal 
„ Society, "avith 
Remarks upon 
them, By W. 
Derham, D. D. 
Canon of 
Windſor, and 
F. XK. 8. No. - 
429. p. 101. 
July Sc. 
1733. 


— — 
+ <> - 
— —_ — * 
” 


CORAL _ 
| 1 by o 
... 

— —— a > 

. — — — — — 


fl a ot = x40 : 
4 Pl a 1 oo * * 7 * 3 5 
F Dr PE Nr I 2 
. on ERIN ˙ ein ᷣ oe 
—_— 1 2 3 IO 90 5 
2 : 2 ”— puts wa 2 * 
— — — . fs ooo 
: . — ren 


3 3 
2 So" re RI 
5 r 1 8 
i TLC _ 8 
* SA — l - 2 5 * 
2 = — 2 2 — — 
3 — — 7 2 
— ae — N — — 
- — | 


L—_ 
W * 
AA 


32282 


* — f 7 6 
* 


Lo Apbowvolgicet Diane at pe ; 
terfbr urg * HW 
In Feb. the Barometer continued high, until, by a gradual Deſcent; 


it came to 28 98, on Feb. 15, and 175 W 
| ind W ſterl 
on Feb. 25, it fell to 28.28; Wind W., and is ee Ane mn 


greateft Part of this Month the Weather was cloudy, and ſometimes 


with thick D k 
Kung Feaſt ar _w_ oy va Snow, and now and then fair, with 


All March the Barometer was above 49 inches ies above 30. 


hawk. The greateſt Part of the Month was cloudy, with frequent Snow, and 


ſome fair, with ſharp Froſts; the Winds were variable, and their 


Strength about. 1 and 2 * all the Month, and ſeldom at 3 _— 


nor calm at any time. 
All April the Barometer was above 29 Inches, ant under 30. In the 


Beginning of the Month Snow and cloudy, with ſome fair, and ſharp 


Froſts, *till April 1 
ö 3, when Mr Conſett ſaith, the cont 
Froſts were thawed; and that on the 15th they left of 5 n 


their Stoves. After this, ſome clobdy, ſome Rain, and ſome fair; 


the Winds were v 
an 4 cons Da — Penny 1 and 2 Fe now and then 3 


From April 16, he obſerved the Thermometer; which being one 


made by Mr Hauk/bee ſtood at 
51, which is between cold A 
perate; the freezing Point being at 65; it then roſe . Days 


to 46, and 40, *till on the 22q 1 it was at I 8 towards the End of 


the Monch it fell again to 47. 
ay the Range of the Barometer was betwe 

een 28 and 2 I ; 
and for the moſt part above 29.50. The Thermometer was — ol 1 


Day at 52.8, and continued 

riſing to 30 on the 7th, wh 
_—_ 4 14th, and then aroſe to 40 for the 8 
at 40.25 on the 17th in the Morning, Wind 87. and fair, when i in the 


Evening of the fame Day it aroſe to 30.34, Wind W.. with Rain; 


it ſoon got down again to 40 for ſeveral Days; but from the 27th to the 


End it was about 30.50. This Month had much more fair than any of 


the preceding Months, together with oe, clone with Showers, and 


ſome heavier Rain. 


In Juno the Range of the Barometer was 6 tay in the laſt Month) hes 


Ones ae 1 but more frequently under 29. 50 than it was 
OE _ he Thermometer was all this Month between 40 
: Jeet Ma y on the zſt, 2d, 3d, 8th, 11th, 1 3th, 23d Days, it was 
pop he's * 31, but never fo high as 30, which is between ee Air, 
in ſome of wh 2, Rain fell with Hail. And (48 L have obſerved 
1 eſe Papers) that Cold in Summer produces Rain, ſo much 
Showers FF 4 ber . + Ag which, fome cloudy, with frequent 
4 , y ys air, to June 23, on which, the Obſervations 

Thus I have given an Abſtract of the Matearoligical ternet at 


Peterſburgh, and have taken what Care I could to note ſuch Matters as 


may give the Society a * Notion of he State of every Mont at that 
Place, 
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Place, and that which was- moſt obſervable. in it. 
either the Society, or I myſelf could have had. ſome Obſervations 1 in the 
more Southerly Parts, to have tallied with theſe. 
T heſe Obſervations not coming to Hand till I had fnithed thoſe at Appendix to the 
Peterſburgh, I am forced to ſubjoin them by way of Appendix; and Vræoing Ob. 
the 1ſt Obſervation I ſhall make, ſhall be of the Range of the Mercury 
in the Barometer, which ſeems to be different in both Places, as far as 
I can judge of the Matter, by the few Obſervations that tally with one 
to the End of that Month, 
Mr Conſet!”s Barometrical Diviſions before that time not being intelligible: 
And in all that Fortnight's time, the. Peter /ourgh Barometer was above 30 
whereas that at Lunden was but a little 


another, which is only from Dec. 18, 


Inches, and once above 31; 


e Diaries at it Lucdbets in Sweden 


1 could wiſh, that 


ſervations, be- 


ing Meteorologi- 
cal Obſerwvas 
tions at Lun- 
den in Swe- 
den, in the 
Tear 1724, 
ewhich tally 
with Mr Con- 


above 29, and but once at 29. 6: And indeed, through the whole Year, {ett's. 
the Lunden Barometer, I obſerve, was only now and then below 29 
Inches, and much ſeldomer above 30. But I ſhall perhaps be better 
able to give an Account of theſe Matters Wn I come to the Obſerva- 


tions of future Tears. 
2. As I have taken Notice in tis Plicm, fo I and! in theſe Obſer- 


vations a great Conformity between the Winds, eſpecially when ſtrong 


for ſome time, and when vey have been for ſome time in or near the 

uarter. 
As for the Weather, no good Judgment — 15 ads of it in the 
Space of five Weeks, which is all the time in which the Obſervations 
Only I take Notice that Thunder was more frequent at Lunden 


ſame 


tally: 


than Peterſburgbh during that time. 
HFaving taken Notice of the Gpfervatis in 1724, that tally, 1 pro- A ea of 
ceed to the whole Year's Obſervations of Lunden. 


I begin with the Barometrical Ranges, 
compared by theſe two little Tables; 


the firſt of which is, in part, the 


S 


the Meteorolo- 


which will be beſt ſeen and £ica! Objerva-, 


tions of the 
avhole Year 


curious Author's, viz, the mean Heights of the Mercury; to which I 1524, made © 
have added the higheſt and loweſt Ranges in each Month. 
it will take up but little Room, I have added the Author's Mean of his n Sweden: 


Thermometrical Obſervations, although, 1 'coblels, 1 ſcarce underſtand. 5 deed. for 


the Diviſions of his Thermometer. { 
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And becauſe 


at Lunden 
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9 1 the Uſe of the | 
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"Jad 


| Tear 1724. 
| Faw. þ 

Hic I 29. 8 

Mean | 29. 3 
[Low 28. 8 
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Mean of the Barometer and Thermometer at Lunden, in the 
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By comparing theſe two Tables together. it 13 ; manifeſt adv the 
Mercurial Aſcents are much greater at Pefter/burgh than at Lunden, and 
that the Deſcents are nearly the ſame; ſo that the Range of the Barome- 
ter at Peter/burgh is 3 Inches, 31 hundredth parts; but at Lunden only 
1 Inch, and about 8 Tenths. And the greateſt Height of the Thermo- | 
meter'*at Peter/burgh, was on May 17, 30.34. 
of bs Wings In Jan. the Winds were, for the molt part, about this W. ite” 8 
and Weather Points, and frequently very boiſterous. The Weather was ſome 
at Lunden, in cloudy, ſome fair, frequent Rain, but no Cold taken. notice of till 
2706 Fan. 30. 

In Feb. the Winds frequented. the fame Points as in Jan. but they 
lay more between the N. and E. than then; and they were very boiſte- 
rous oftentimes. In this Month Snow was frequent, and now and then 
Thunder, and but little fair Weather. * 

In March the Winds were very variable, and "ſorties hen. 
The Weather more ferene than before, with ſometimes Snow, and 
towards the latter End Rain, and now ad then a Froſt. 

In April the Winds were more Northerly and Eaſterly than in March, 
and not very ſtrong. - The greateſt Part of the Month was freezing, 
and fair, with ſome Days of Rain with Thunder. 

The Beginning of May to the 16th the Mornings were frofty, with 
ſome Rain, ſome Snow, and ſome fair the reſt of the Day; after 


the 16th. ſome Rain and ſome Snow; and towards the End, of the 
Month fairer. The Winds were variable, briſk, and about the 5 


. and 25th, Rormy. ; 2 ĩ˙̊ iÜ 66+, 1” Bos 
| 97 hs I 


* 8 
1 
\ 


rp Bi YOON 


une the Winds variable; pr briſk, and ſtoray on the zcth, 
[In Jane 1 ath z then the Weuker or the moſt Part fair till the 15th ;. 
after that cloudy, and but little fair, with frequent and plentiful Rain. 1 | 

Fuly alſo was a cloudy, wet Month, with but little fair, and ſome = 

Thunder, which was ſometimes violent. The Winds, for the moſt | | 
Part, were between the W. and S. and moderate. eh . | {1 

In Aug. the Winds were more Northerly and Eaſterly 1 in Jah, | 
and ſometimes between the W. and 8, and moderate in all che rr. | | 
The firſt 9 or 10 Days were, for the moſt Part, fair; after that, g o ; = 
10 Days, more: cloudy, Rain, Lightning in the Evening, loud 1 | 
der and Rain in the Day, and ſome in the Night; and from the 20th - 
to the Month's End fairer, with cloudy, Hail, and Rain. 

In Sept. the Winds frequented: the Northerly and Weſterly ian, 
were briſk; and ſometimes ſtormy; the Mornings, for the moſt Part. 
cloudy the 9 firſt Days, and fairer the reſt of the Day. The greateſt 
Part of the reſt of the Month was rainy, with. 5 Of © of Snow on the 
2 5th x then Rain, which continued in the Month of 

O#. during the 9 firſt Days; the reſt of the Month was a deny. with 
now and then Hoar-Froſts, and ſome fair. The Winds varied often, 
but were the moſt frequent in ſome of the Southerly and Weſterly Points, 
and not very high. 

In Nov. the Winds were ſometimes in -the Weſterly and Southerly 
Points, but more frequent in the Northerly and Eaſterly, for the moſt " 
Part of a moderate Strength. The 9 firſt Days the Weather was cloudy, ii 
then Snow and Froſt to the 17th; then to the End cloudy, Snow, 5 B 
Hoar-Froft, Rain, and but little fair, and that in the Morning. = 

In Dec. the Winds were moderate, and often in the Southerly and "i 
S W Points, ſeldom Northerly. The 5 firſt Days were cloudy and wet, 

then Snow and Froft the 6th, 57th, and 8th; hen cloudy to the 13th 
then Hoar-Froft, and fair on the 14th, 15th, and 16th; then cloudy, 
with Thunder, Rain, Snow, and Trot, 4 at diverſe Times, in the reſt 
of the Month, | N | 
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An Abſtract of — 5 ical; Ob/rvations ey in (oh Yer 1188 
at Berlin, by the Society — and commun icated by Jeb. Thea: 
Jablonſti ; þ and in Sweden, at Lunden, vy Conrad Quan, Math. Prof 
in 
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eli Bifi ries a at Berin, A in Sweden. 

in che Caroline Academy; and at Herms in Sudtrrionland,” . Ge. 

ringius, Paſtor and Provoſt of the Place; and at L Male; by Fri Hur- 

man, Aſtron! Prof. in the Guſtavian Academy; and at Bygdea, in Weftro- 
Bothnia, by the late Jacobus Burman, Paſtor of the Place; and laftly, 

at Pithea, in the ſame Province, by Olave e, and K Sree 

"_ Students. „ 17 * 
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Theſe Obſervations ca, with? 0 Mn: | lage, Don) ind 
Care, been made, ſome twice, and ſome thrice every Day, that I wiſh 
they could be publiſhed as they are; but by reaſon they are too nume- 
rous and bulky to be capable of that, therefore I have contracted them 
as well as I could, to make them uſeful to the Soeiety; and that not 
without a great deal of Trouble, by Reaſon of the Difficulty to give a 
tolerable brief Account of fo great a Variety and Number of Obſerva- 

tions, as are thoſe of the Winds, and their Strength, the Weather, the 
Barometer, Thermometer, Se. of oy WAY Prey and ſo mary Times 
eyery Day in the Lear. | 

The molt aſeful of the Babomintical Obſervations 1 have repreſented 
in the following Table; which ſhews, at an eaſy View, the higheſt, 
loweſt, and mean Heights of the ROI in ey PROG, at the 
ſeveral Places, 
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29.58 29.1% | 29.74 | 29.53 
— 0 | 28-45 | 29. 8 | 28.86] 
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WED 
30.0 
29.38 
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ApR IL. 
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Berlin Lun. 


h 29. 02 30.05 


28, 5 29.4 2 
| 27.103 28.8 2129 
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30. 50 
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ab att ol 
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Ae this Table may give A wood. = 7 © Bender 1 
Ranges at the ſeveral Places in every Month of the Year 1726, yet 1 
think it neceſſary to acquaint the Society with the great Agreement be- 

tween the Aſcents and . l of the $, ſometimes at the very ſame 
Time, and generally near it. If tlie & was remarkably: high/or low, it 
was ſo in allb or moſt bf 1 5 Places: If ſtationary for 3 brig or tags 
Days, ir bs the ſame in all. Only the Alteratiot would begin, pk end, 
ſomewhat. ſooner, or later, perhaps, in one Place than ahother; and 
when any Deviation was from this Rule, it Was common moſt re- 
markable in the Pithea Obſervations, + 

The Thermometrical Obſervations Fcan give n no Acco of, by dats 
I underſtand not the Thermometers there made uſe of, not the Hl 
temperate, or other Points, Only the Uplale Thermometer (which. was 
made by Mr. Hauk/bee) muſt ſerve for all: In which the Point of ex- 
tream Heat is marked 5 Degrees above o; and To is graduated down- 
wards to 45, which is the Point of temperate; and 65 „ which is the 
Point of freezing. The Mean of all the Degrees of every Month, at 
Upſale, the illuſtrious Burman hath noted according to Dt Furin's Di- 
rections; which is, by , whole Month's Degrees, and dividing 
by the Number of Days: ich Means I have inſerted; as well as my 

con; mine being the Means between the higheſt and loweſt Degrees, 
a8 well of the Thermometer as Barometer. "An becauſe I forgot to inſert 
the Barometrical\Means. of the- illuſtrious Lunden and Pithea Obſervers 
{which are according to Dr Jurin's Way) but tobk only thoſe between 
che higheft and loweſt Maine therefore I have given this little Table 
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the higheſt, 


| hbweſt, and 


mean Stations 
at Lunden and 
Upſale, with 
the Upſale 


Means, accord- 


ing to Dr Ju- 


rin's Methad, 
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By this T Vin eden by Fa Ul Obſer vations, it appears; that 
the colder Months in this Tear 1726,:-were not ſo exceflive cold, as 
their Northerly Situation would incline one to imagine, Up/ale itſelf be⸗ 
ing 609 ͥN. But by the Table, ſome of the Days in Jan. Feb, and 
March, &c, at the Beginning of the Lear; and of Sept 02, Nov. and 
Dec. at the latter End of it, may be obſerved to have had the Thermo- 
meter ſometimes not ſo low, or very little below the freezing Point. 
In Jan. and Dec, for Inſtance, when it was at 67.7, which was lower 


than in the other Months, , it was not 3 7s is ower than the N 


Point, 


eee Fee ee e 
But by the beſt Judgment 1500 maks of the Birlin Th rid melticzl 


Obſervations, they ſeem to have had no leſs, if not more ſeyere Wea- 


ther, than in the n . . than-ar Funn, n 
a AS an | 


OE IG + * PWW 
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0e Pitts bub e abe Wengen erst to Have been milder Nan at 
Bolus and! Bygdra m which thb Plades I nd chey had frequently 
e por eager Stow, and more hard Weather Tay at the other 
Sroedd/D Places, 0 8 21 NWA 26 0k; Oban} ALS a 
What the Cue of thit different Warmth: ſhould be, 1 lenve athers 
to judge, whether the Proximity of the Sea, or the Warmth of mineral 
Vapours, and the Guard of their Woods ſkreening off the cold Winds 
(which two latter I remember Ol. Mag nus aſcribes much unto . 

But ſor the better judging of the State of every Month, be pleaſed 
to take this View, which the curious Author of the Betina Obſervations 
hath given, E mente with. ſotr "Remarks of: * from the other 
Place. 1 001 Hy: bs ie V9 | 

In Jan. he 8 the Winter cold (which was very intenſe Rom che | 
2 3d of Dec. to the rgth of Jan. 9 began to abate, to the Diſedvalitags 
of the Ways and Travelling 2 fg Th 

In Feb. he ſays the Winter Weather ocitjined all the Month, to the 
middle of March; ee Snow, and Froft Ry to benefit the 
Ways and Travelling. ant At H. COMET Labs Ae \ L245 

| March he ſays began inte Snow, and toriny ind h Cold: ; 
but towards the latter End, the Weather was milder, and more ſeaſon- 
able tothe roo newly begun. On the th and x/th was an 
Aurora Borealis. Ai d F5) 1621 HE Ade n ome 2400.41: 

In this Month, on the 1th and at 12 FIT there were Signs 
of Auroræ Boreales, as alſo on Feb. 2 3. 
Alſo at Upſale, a Later Boxeale Was 00 Reb, 27, March 3, 15, 
and 16. 11 10 NQUIEDIC 711 

In April, Bettna is fad x to 10 had a fbaſbbable Sete Alb! Arid that 
the autumnal Corn, which had; eſcaped the Form (a Calamity 1 find 
common in thoſe Parts as well af England) began nom k flour. 

At Lunden they had Parbelii un tbe agil and 29th. At Upminſter we 
bad the Aurora Berealis, or Streaming, in the Evening, April 12th. 

In. May the reverend and learned Obſerver at Bellna takes Notice, chat 
by the continual and pernicious Heat of the Sun in this Month, the 
Corn as ſo burnt up, às to be a Aach Preſage of an enſuing Scareity, and 
Dearth of Proviſions. 

And at, Upſalt; allo, amd Berlin, they mention great Drovght, Ind 
exceſſive: Heat of the Sun, But in ſome Parts of the 5 the Air 
at Berlin is ſaĩd to have been coldiſ u.. 

In June tlie viplent Heats were abattdy avi deen more mot 
20g rainy. The Corn being too ſoon ripe, cauſed their Harveſt to falk 
out at. a very unuſual Sraſon dn WKY Nun 36 Ar 
At Ten and Herlin it was bold findral-Days ad Irkfont. « 7 118 

Ju Tfind WZ ia.raibg: Month aroBiri'ny, und moſt ef the EY 
Places ( ibben the'leaft);*' At. Bert tit ad verhstün welcbe to tlie 
Hlatuveſt men. I Much HMhunder alfh AHA Bigtüt üg S He! W. err the | 
"00 — 3 & bas b 014 adm vaboa 3A : 250273 
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| Meteordlogital, Di lie Bala; 5 7 Swedes. 


In Aug. I find a greater Agreement» between the Winds than in the 
other Months, vos. in moſt of the. Places, blowing from ſome of the 
Points between the Weſtt and South. At Berlin and Vpſale was much 
Rain, at Pilbea Thunder; and at Betinn the Beginning of the Month, 
being mild and fair, 1 Mi to be u pood Seed - time; but it is Niger 
that for want of Rain the Seed came not up well. 

Sept. was a very rainy Month in all the Swediſh Places, very dee 
and ſome. miſty, and ſnowy at Pitbea ; but ar Bein —_ Weather 
At Lunden, a Purbelius ot September 1athu obo 
In October the S&wediſb Places had many ee 8 At Lauda 
on Oct. B, 12, and z4. At Bellna on the 8th, ioth, razth, 13th; 15th, 
22d, 26th. At Upyale, on the 3d, 6th, and eſpecially the 8th. And 
the ſame Evening of 02. 8, at Upminſter, we had a very remarkable 
whitiſh Liſt, or Girdle went eroſs the Heavens, from W. by 8, to E. 
by N, about half a Degree broad; which continued but a little while, 
and then the whdle Hemiſphere Mas covered with ſtreaming Vapours, 
in all Parts emitting Lances that pointed towards the Zenith, where they 


formed a.Canopy ; ſometimes. reddiſh,, ſometimes. darker, and ſome- 


times blazing, as if ſet on Fire, and emitting Lances every Way, ſo 
as to make an Appearance of the Star which the Knights of the Garter 
wear, This Canopy, moved: ſometimes ſome Degrees Eaſtward, and 
then would return back again near the Zenitli. When the Vapours and 


RE PR. Lances ſhone. out. moſt, I obſerved-a ſtrange: Commotion and Working 
in them, as if ſome large Body was behind them, and diſturbed them. 


This Aurora Borealis being different from thoſe that uſually appear, I 
was minded to take this Occaſion of mentioning it with others that were 
ſeen at the ſame Time in Sweden, r i 
The Weather in this Month was Rain, and hoar Froſts i in the Swediſh 
Places, with much Snow at Bygdea and Pitbea; a Parhelius at Lunden, 
OF. 14: And the illuſtrious Betinas Obſerver fairh, the Plenty of Rain 


this Month cauſed the Corn to thrive much; and he reckons the 31ſt 


Day of this Month to be then the firſt Winter Day with them, it be- 
ing "froſty, and Abundance' of Snow that Day. At Berlin it ſeems. to 
have been a dark and cloudy Month, with irkſome Cold towards me 


latter End. 


In Nov. "Harore PER were at Lunden on the 00 . 400 8h; 3 
at Befina the ad. At Lunden and Upſale' it was cloudy, foggy, Froſt, 
and Sach: At Bygdea, Pithea, and Berlin, fairer, with Froſt and ſe- 
vere Cold. At Fins the Cold. Was very intenſe 3 the Heavens very 
cloudy and miſty. Ws 

In December, a t Lait Aare Boridher FREY on «he 5th &@h, th 

8th , "9th, 10th, 14th, 1th, 16th, and 22d Days; and at Uplale on 


ob zen and 6h; 'and at Berlin on the 5th and 12th there were Signals 


of the Auroræ Bortales. Froſt und Snow, eloudy and Fogs were at Fun- 
den; at Upſale ſome cloudy and foggy, and a pretty deal of fair ſome - 
des At Berlin much Frog, . and a great. Storm of Wind the 

e 
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| Meteoroldgieal Obſervation at Naples, Bengal, and Chriſtiana. 363 

ihe 23d; At Pithea frequent Snow, and ſome fair, ſome cloudy; Bettha 

is noted to have moderately. Snow, but twice: more intenſe Cold, to the 

great Benefit of the Ways and Travelling. | 
For the better underſtanding the foregoing, Obſervations, and. he S.. 
Concluſion: of them, it is to be obſerved, that the Lunden Barometrical 
Obſervations were made with a Barometer graduated according to our 

Engliſh Meaſure, into Inches, and I ſuppoſe Decimals of Inches. But 

the Jr Per vol (as I faid) I underſtand not. 

The Bettna Barometer alſo ls graduated, Herding to Engliſh Meaſure 
into Inches and Centeſmdſ. 
The Upſale Barometer and Thermiometer were both made by Mr 
Haukſbee, and conſequently are according to Engliſt Meaſure z the Ba- 
rometer having Inches _ centeſimal e the Thermometer as I 

have before deſcribed: 1 

The Bygdea Qbſervaticns: the reverend kr: did not live all the 
Year to finiſh, and there being none Barometrical, or Thermometrical, 
_ z verbal Anna of the Gooey na and now and then of the 


e eee 


The Pzthea br badi none + ene and thoſe ”; the 
e 858 to be 1 in Inches and centeſimal Parts, 


Can laved A 
z. p. ART iv. Cmtalning Meterolgical 05/5 vation 1 at _= 5 by 
„ „ 
Bengal (1727. FL. | 
_ Chriſtiana, a AY 0s 5 | | 


An Abe ese of the Meteorological Ohe val made in the Year 
1727, at Naples, by Dr Nic. Cyrillus, Prim. Med. Prof, and at Bengal, 
by the Rev. Mr Bellamy, Chaplain to the Engliſh Factory; and at 
Chriſtiana in Norway, by communicated by Mr Pr. Kink, Ex- 
trafted, for the Uſe of the Regal Society, by I. Hs E. R. S. 


I ſhall begin (as in my former Abſtracts) with a ſhort 4 eaſy 
View of the Barometrical and Thermometrical Gee in theſe little 
Tables of them, which will be the more valuable, on account of the 
Obſervations, being made (as I ſuppoſe), with ſome of the. Societies 
Glaſſes, of Mr Haukſbee's Preparation. 94 
The Barometrical Means of Naples are, both. 3s they are ſer down by 
the illuſtrious Obſerver himſelf, according to Dr Zurin's Directions 3 
and alſo as they are between the higheſt and Joweſt Stations, of. every 


Month. Thoſe of Horny. are Li * e e t, 
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A Table of the IA” + 
Bar metrical fe 
Ranges at Na- 
pes, and in 


Chriſtiana 2 
Norway, ix 
the Year 1727. 15-0) 
29.6729 5049. 3 29 55 Wa 29. 5 
L. 29.0 129 34 129. 0 29.30 40 3 
; 1 * | — 
33 SrrrE 7. E Novr y. al  Dtczus. 
Lo bit Sage, |. Napks.. irs Naples 1. Naples 
High | 29.88 I 28.98 30.06% 29880 „ 
| Mean 29.599. 2 27% % 29.592973 29.5 Ah 
eee 
„ r Ax. Pr Manch. |. ARI. | May. 3 Neu 
ger mometri- . K ———————— 
_ 13 at Nap,Nap: Nap. Beng. Nap. ſgeng. Nap ſBeng Nap. Beng. Chriſt. 
ples, en- — — 


gal, and Chri- High 57 9 14 5 48.3 15.2 410 f 30.0 0. [20.0/110.8 | 46 
fiana, is che Mean 47. I (40 O 41. O| 7.6 310 7.9 24.0 10 6 14758 . 
Year 1727, Low 43.0135.0 34-5] 0.1 jz1.0\ 0.6 Ap! 0.7 | 95] 0.8 | 29 


4 %%% WIN nt 08 Avus. 11 'Szpr. Oc r. Nov. Dec. 


Nap Nap. * 


345: 95 32555 | 


Nap p.Beng. Chriſt. ift. Nap. ! Beng |Ch Chriſt Nap. 
High 17.0|15.4 . "0." 21.015.445 5 250 : 
Mean 10.0 7˙7 35 [12-11 7-8 | 35, [19-747 
: l 3ol on 12 | 2 FH 5 M454) | 


"Theſe Tables ird an nen View of the Breet ant N 
in the ſeveral diſtant Parts of the World ſpecified : Which wo 
been very inſtructivey! had they deen obſerved throughour te Yah! a 
_ they were at Naples. 
ii By the Barometyical Obſervations it appears, char the Aſcent and. De: 
_ ſcent of the Quickſilver is not ſo great at Naples as in the m Ti 1 
_ ly Climes: For it was but twice in the Whole Year above 3 120 5. 
1 and but thrice as lo as 29 12 Inches. And fo Fobſerved, n 
i rich the Range is but Welte! an Inch; but ar Upmiyter THind the ! 175 
wall Aſcent to have been 39.44 Inches; and” the loweſt Deſcent 2744 
{| Inches, which is a Ravge of 2 1 Inches: And by my Account of the 
Peterſburgh Obſervations in 3724, it appears that the Mercurial Range 
there is 3-31 Inches. And as for Norway, the Obſervations 51 too 
| ew, 
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ht Gelen je) Beng 34 


ſew] and all made only in the Summer Months, Yona no good 
Juc dement could be made: And Bengal had no Barometer. 


By the Ther mometrical Table we may judge of the Heat and Cold of 


the ſeveral Places. For the right underſtanding of which, I muſt re- 
peat what I ſaid in a former Abridgment, viz. that in Mr Haukſbre's 8 
Thermometers, the Point of Extream Heat is 5* aboye ©3, that 45 

below o, is the Point of Temperate; and 65, the Point of Freezing. 


But Dr ri ſaith it freetes wilt nem: * M when the Spirits are | 


only got to 339. 


And as at Naples i vue at a warmer Degree of che Thermometer, 


ſo I obſerve that at Chriſtiana the illuſtrious Obſerver complains of the 
ure ment Heat of the Sm in Juhy, wheff the Spirits were but at 36 and 
34* in Aug. at 25, 27, arid 28 Degrees, he fays, the Weather was ex- 
ceeding Bot. I thus diſtinctly mention (as the Author doth) the Heat of 
the Sun, and the Heat of be Weather, becauſe they may not mean the 


ſame Thing, I having been informed by the W hale-Fiſhers, that in 


Greenlaud the Heat of the Sun is ſcarce tolerable on one Side of the 
Ship, when on the other Side it freezes hard.” 
At Bengal the Heat ar ſome Times ſeems to be very. intenſe, by the 


Thermometer being, in ſome Months, more Degrees about the o, than 


the Point of exiream Heat is. As particularly in April, May, and June, 
it was 6, 7, and 8 above o. But thoſe exceſſive Heats are generally 
in the Afternoons, the Forenoons being more temperate, and the Tem- 
perature, or what they call Cold there, is at the ſame Time of the 
Day. And the Degree of the Thermometer, at which they reckon it 


coldiſh, is about 15%; And on May 2d, at 8 in the Morning, Mr 
Bellamy ſaith (the Glass being then at 20, 4 Degrees) The Rape Was | 


like Winter Weather in Europe. 

Whether this ſo different Judgment 4 great Cold at Bengal, when 
the Thermometer was about 20 and of exceſſi ve Heat at Chriſtian . 
when it was but a little below that, viz, at 25%, He. "Whether 1 
fay, this Difference of Judgment ariſes from 5 Prej udice of the 
Senſes, or from ſome extraordinary Quality! in the Air, 1 ave. (as Dr 
Cyril doth) -to the Judgment of the learned Society. 

As to the Weather, Winds, Rain, Sc. of the vera Places, it 
would be endleſs to meddle with Particulars, and therefore. a tranſient 
View of every Month muſt ſuffice. 
At Naples, Fan. was a cool Month, "Frequtnt Raid.” ich, itt 
Thunder and Storms. of Wind, The Rain amounted to 1111 Mea“ 
| ſures (23 of 'which make an Engli h Inch in Depth) Which 18 SE 
19 2 Meaſures, or near 5 Inches Depth. Vefaroins was pretty. quiet 
Feb. was a drier Month, the Rain amounting only to 14 Menfares; 
which is but little above half an Inch deep. del Weather was: for 


Po — Part Jeder, Wer ſome Frofts, | e Fe A 5 
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$68: 1 Barometrical, and Thir mor nen at „ 
e aw les, in March it was cold, with and Snom on the Moun- 

tains, i Rain amoùnted to 10% Meaſores 17 5 makes 4 Inches, 9. 
Mezfures Depth. The Winds were in all (he Tots. "FL echoes "Gif 
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| charged Rivulets of Fire. AF * 
| | At Bengal the five laſt. Days-(hich ark all obſerved in this Month) 
Wl were fair, the Wind 8?“ e 671 earn 
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In April the Winds at Naples. were much in the- wortherly Points, 
cold, frequent Thunder, the Rain only 38 Meaſures, which make 
1 Inch, '15 Meaſures. No Fire in Veſuvius the Beginning of the 
Month, but towards the en lt divers Rivers of Fire and 
Smoak. 

At Bengal the Wind was much among the ſoutherly Points, S 
5 Rain and Thunder. The Weather for the moſt ue uf 
but great Heats in the Afternoons. 85 

In May, at Naples, the Wind lay in in hs. weſterly arid ſoutherly | 
Points. Rain 103 z Meaſures, which makes 4 Inches 1 1+ Meaſures 
Depth, with frequent Thunder. Veſuvius caſt out Rivers of Fi ire, which 
reached almoſt to the Bottom of the Mountain. 

At Bengal the Winds varying, but for the moſt part Ooutberiy, 555 | 
much 3 Rain and Thunder. The beginning of the Month colder 
than ordinary ;. afterwards exceeding hot. Þ 

In June at Naples, the Wind was. much in the weſterly and ahh, 
weſterly Points, bur little Rain, only 6 5 Meaſures, which 1 is but about 
a quarter of an Inch deptun. | 

At Bengal, much Rain with Thunder and Heat, On Jun 6th, it 
is noted, Wwe: are now: pretty certain the Rains are tet, inn 0 

At. Chriſtians, the Obſervations begin on June 22d. The Weather 
temperate, and ag the moſt part cloudy, with Thunder, Hall and 
Rain. 

Juby, at W was a very hot, dry Month, without aur Rain, but 
frequent Miſts. | Veſuuius quiet. 

At Bengal frequent and much Rain, wh Thunder and Lightning; j 
for the moſt part cloudy. . Winds perpetually varying. 

At Chriftiana, great Rains with Thunder, frequent Fogs, ſome fair, 
and Complaints of vehement Heat, although the Thermometer was but 
at 30 Degrees in that Month. | n 

In Aug. at Naples, the Wind was in the weſterly and north- welterly 
Points. Showers with Thunder were frequent, which amounted only 
to 492 Meaſures, which is but a little above 2 Inches Depth. And 
although, by the Table, the Weather ſeems to have been warm, yet 
there are frequent Complaints of the Air being cold. // eſuvius caſt forth 
a large River of Fire. 

At Bengal much Rain, with Thunder and Cloudy. Winds varying, 
but ee much Eaſterly. Weather ſometimes very hot, but for 
the moſt part more — than in ſome of the other Months. 75 
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Al: Obrigians the Winds\:pitives freguent Miſts; "with: 49s." 
and ſometimes fair and ſometints Rail. Great Complaints of Hear, 
although by the Thermometer no great Signs of it, 

In Sept. at Naples, the Winds various, and very ſtormy Wards the 
latter End of the Month, with horrible Thunder, Lightning, and 
heavy Rain, which amounted to 2201 Meaſures, making 9 Inches 12 
13 1 Meaſures in Depth; which was more than fell in any Month of 15 
this Year, and drowned the Marſhes, ; and did a great deal of Damage 
to Houſes, Trees, Sc, Veſuvius Was quiet at the Beginning, but Hery | 
at the End. | 

Bengal, hath only the 7: farſt Da | Qbkevations. where. the Wind 
was - moſtly eaſterly, a yl crys; with Thunder and 


Lightning. ein 
The Gbſervations of we remaining Months are all of Naples ; 
where, in Fl, Wie „ 


Of. the Wind was various, 1880 ſometimes ind with Thunder: 
frequent Miſts, and ſometimes heavy Rain, amounting to 107 Meaſures, 
which make 4 Inches x5 Meaſures, and in the Mountains Snow. Ve- 
 ſuvius, tyrbolegpi in the beginning of, the Month, and emittech a River vf 

| Fire, 1 Au N ef . 

Nov. was; for the moſt Part, a. doudy. miſliog Month, bY Thun- 1 
der and Rain; Fa but of no greater Quantity than 73 Meaſures, which 
are equal to 3. Inches 4 Meaſures Depth Euglſo. The Wind was more 
northerly than in any other Quarter. The Fire of Veſuvius leſs. 

Dec. was a wet, unſeaſonable Month, the Rain being 179 Meaſures, 
which is 7 Inches 18 Meaſures in De pth; Which following the Rains 
and unſeaſonable Weather of the Len Months, ſo damaged the 
Fruits of the Earth, that pad (Prayers ;, Were ordered __ fair 
Weng wv | e | 

I Rain of the le Yer the alluftriou Obſerver" <ompatgs' ie 

3 Engliſh Feet 7 Inches and 14.1 Meaſures. And to fhew hom much 
EN this Year was than the others, he Sives theſe Quantities öf 
the Year 1724, 2 Engliſh: Feet 10 Inches, 14 Meaſures; of 172 5, 

1 5 10 Inches, 17 Meaſuresz of, ab * Hoot, ay N 675 

eaſures, 8 
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An Ablirat of: Mateorologieal Obſervations wad at - Hall in 0s 
in 1729, by Job. Joach. Langen, Math. P. P. O. and in the Vear 1728, 


at Geſiar in Lower Saxony in Germany, by Fob. Conrad. Trumphius, M. D. 


4 Table of the 


Higheſt, „ 
and 
Barometrical 
Stations, in the 
Year 1728. 


| Southwick | — 37 28. 28.5 


& Pract. Goflar at Wittemberg in Saxony, by Fob. Fred. Weidler, J. U. D. 
& Math. Super. Prof. in Acad. '}/5ereb.' at Naples, by Nic. Cy RAS 

Urbe Neap. Pr. Med. Prof, at Sowhwrck in Mer Mantey 5 

Geerge Lyane, Eſq; and in Sweden, at Lunden, Betina, Upſale, and Bygdea 
(mentioned in 1726,) to which the illuftrious Obſervers have added 
Obſervations from Sweneker, in Weſtro- Gothia, Latitude 38 10!, by 
Torſtanius Vaſſenius, V. D. Miniſt. in Maſſenda; at Wijing ſe, by Magnus 
Oxelgren, Lect. Gymnaſii; at Niſng e In Oſtro-Goth, by Sueno Laurelius, 
Paſt. and Provoſt, at Stockholm, Lat. 59* 3o!, by Job. Backman, Citizen; 
at Hudickfwald Helfgorum, by Olave Broman, Paſtor there; at Her- 
»eſand and Angermann, by Jack. Renmarck, Math, Lectore; at Læfan- 
ger and Umes, Lat 63% 430, by Bern. Aſe, Theol. Stud: and at Torneao, 
in F#eftro-Goth. Lat. 65* 43" "by Abr. Fought, Paſtor there. Extracted 
for the Uſe of the Royal 3 by William Derbam, D. D. F. R. 8. 
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| Remarks on : the Meterolgical Obfrvations of 17287 
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As the Obſervations of this Year, which the Riyal gelte hath re⸗ 
ceived from many, and very diſtant Parts of the World, are too large the Meteorolo- 
and numerous to be printed in the Philoſophical Tranſektions, 
* at the Society's Meetings; 


Remarks on 


tions of the- 
Year 1728. 


at an eaſy View, as I have done in former Years: But Lam forced to 
omit ſuch'of them, where no Account is given of the Inſtruments they 


uſed, or where none were made uſe of at all, but web 


But the 


tions given, that Tables would not admit of. 


in the Tables, had the Society's Glaſſes of Mr Hanßſbee's making. 
The Barometrical Obſervations I need not ſatiate the Society with 


verbal Deſcrip- 
laces mentioned 


Tot 


Remarks upon, becauſe I have made divers of that Kind, upon the 


preceding Years: only I ſhall repeat two Things that I formerly took 
notice of, and have had frequent Confirmations of this Year; VIZ; 


1, The 


or read gical Obſerva- a 
ſo to make them as uſeful as poſſible, I have 
put as many of them as I could into Tables, to be ſeen and compared 
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1. The gest Confortnity of che Aſcenits, Deen 


eee — 
ts, and Stations of 
'of the 1 


the Mercury in the Barometer. 2. That the Range 

is much greater in the Northerly than Southerly Climes. 
As for the Ther mometrical Obſervations,” I have — all that were 
made with the Roya Society's Glaſſes: But ſuch as were made with other 
Thermometers, it would have been of little or no uſe to have taken 
Notice of them, -utileſs 1 could have reduced them to ſome known 
Meaſure; which only two of the curious Obſervers enabled me to do; 
but I found that a Matter fo perplext and difficult, as not to anſwer the 
great Trouble of it, eſpecially conſidering that theſe Tables exhibit 
Obſervations made in different and diſtant Parts, viz. 1taly, Germany, 


Exp and, and Sweden, by which an Eſtimate may be, in ſome meaſure, 


89205 of the Temperature of thoſe different Climates of the World. 
In order to which, 1 muſt repeat what I mentioned in ſome preceding 
Tear; that in the Royal Society's Glaſſes, the Point of Exiream Heat 
hey ny above o, that Temperature is 4.5" below « o, and Freezing at 65. 
And if we caſt our Eye upon the feveral Months, particularly choſe of 


Winter, eſpecially if we conſider that which I have remarked in 1727, 


from Dr Cyril, concerning the Freezing Point at Naples to be at 55, 
which is at London at 652, and at Chriſtiana and Bengal probably as 
different alſo. I ſay, conſidering theſe Things, it is ſurprizing that the 


Heat and Cold of thoſe diſtant Places, is not as different as their Northerly 


and Southerly Situations. © But at Landen, I was ſurprized to find the 
Thermometer much lower in the warmer Months than at Up/ale, or any 
other of the Swediſh Places, 'till found that in all thoſe Months, they 
had continual Cold and Rain, when the other Places mention little but 


fair, or cloudy, and but little Rain or Cold. And this minds me of 


a former Obſervation, That Cola is 2 Parent of Wet, eſpecially in | 


Summer. 
As to the Winds and Weather, 0 many are the Places of Obſerva-. 


tion, and ſo many and ſo various the Obſervations, that it is next to 


impoſſible to give a tolerable Abridgment of them: and therefore my 


Remarks on the foregoing Years, eſpecially on the ſame Places and 
Parts of the World, muſt ſuffice here. 
The Quantity of. Rain and Snow were obſerved at Naples, Riſinge, 


Bettna, pſale, Hudickſwald, and Southwick : But I find no Deſcription 


of the Inſtruments wherewith they obſerved, nor of their Meaſures, 
except at Southwick and Naples, and therefore am forced to omit all but 


the two latter, in which the Depth is meaſured by Engliſb Meaſure, the 
_ Southwick, by Inches, and hundredth Parts of an Jack, and the Naples, 


by Engli 7 Iiches and the Obſerver's Weine 23 of nen make an 


En liſh Inch. 
aſthy, ' That I may omit as little as may be of what the iltoſteious 


' Obſervers: take Notice of, I ſhall add the Meteors they mention, | to- 
. gether with ſome of my own, that . about the lame Tiere, 
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| Remarks on the M cal Oblarvatims m 1928: ; 576 
The firſt was a Lumen Byreals at Betina, in the Night after March 20; 
and at half an Hour after 8 on March 22, at Windſor, I ſaw an unuſual 
ſort of Streaming, in which the Columus were not (as uſually) conical, 
or pointed, not riſing towards the Zenith · Point; but were with parallel 

Sides, and roſe perpendiculatly to the Horizon. They were very bright, 
emitting a Light equal to that of the Moon in her Quarters. Alſo they 
roſe 4 5 a Bank of Nrn. vot rd at Top (as willy) but lacinated, 
or broken, | 

Alſo on March 24, the carious Bettng Obſerver faith, there was, the 
Night before, Lumen I: Boreale ;- which was Alle, teen. at 

Le 

On Aug. 26, at N bt was 4 5 Lumen Boreale.: at t Betina. 
And the Night before at 10h 20/ p. m. a Gentleman going from my 
Houle, faw towards the E. about 30 high, a Ball of Fire, about 

4 Inches Diameter, blazing, and asd ſtill at firſt, and | has 
_ it ran towards the N. and in about 55, or more Minutes, he heard 
an Exploſion like Thunder. / Ir s Blaze emitted q Light equal to that of 
the Moon at Full. 

At the ſame Time, the News: Papers fay, a Light i in the Sky, the a 
Comet, was ſeen at Watford | in Hertfordſhire, with Sparks of Fire iſſuing 
from it's Tail; that then it brake out with a prodigious Luſtre, like the 
Sun, which laſted not long, and was. followed with a terrible Clap of 
Thunder, the Stars twinkling all the while, and not a Cloud to be ſeen. 
Which Clap, I doubt not, was the ſame which my Friend Reach. rd 

which was 5 or more Minutes in it's Paſſage hither. 

At Betina, Lumina Borealia were ſeen on the Nights aſter Sept. 26, 1 19, 
and 243 the ſecond of which covered half the Heavens. And on Sept. 21, 
about 10 Hours p. m. I obſerved, at Upminſter, an unuſual ſort of Tan- 
coloured thick Vapours tomirds the N W & N but withal lightſome, 
and ſuch as the Stars might be ſeen through. And after ſome. Time, 
they ſent forth, in divers e ee Lances, gently and 
coming and 

On Oct. 13, The that uncommon. fort of Streaming at Redbrilge, 
near Southampton, and the ſame Night at Bettna was Lumen Boreale 
eructans Flammam, as the Obſerver expreſſes it. At Lefanger alſo thoſe 
Streamipgs were on the ſame Night, and on the t 1 19d, 

and aud, 

On G O#. 19, a Parbelius was at Lunden, d on the 22d; a Lanes 
Boreals at Wittemberge. | 

On Nov. 12, at Windſor, we had e „ and. the 
fame was at Berina and Umea ; and on the agth.as. ee, 1 agns 
at Umea on Dec. 24. 

Aſter I had finiſhed the foregoing Obſervations on ns 18, An Appendix 
I received the curious Obſervations of the labs us Marquis. Daten, wh oy pe 
made at Padua, for fix Years; ſuch of whichavare e Aae F . 
: 1 2 N by way of Appendix. ; A "The Years preceding 
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Table of Nabe ur Padua, e 
The fest As he gt es an Account of is, a Re And 


| Snow (in Eaxgliſi Meaſure. and according to che Old Stile) that fell Pe 


F 1231 OY the 
Rain 2 Padua, 
in the Years 


1725, 1726, 


1727, 1728, 
1729, 1730. 


fore and after this Year 1728, in os MTA err in the TRIER : 
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From this Table he obſerves,” that the F were the arieſ 
Months, and 1726, the drieſt 7ear in all the fix," and that the Ofobers 
were the wetteſt Months, and 1728 the wetteſt of all the ſix Vears. 

Further alſo he ſaith, that in the four Seaſans of the Years (reckoning 
their beginning from the roth Day of their reſpective Months, vig. of 
Dec. March, June and Sept. that I ſay) leſs wet falls in Winter and Spring, 
than in Sammer and Autumn, and that the wet Weather increaſes, as 
the Seaſons advance; that in Winter is the leaſt wet; that it increaſech 
in Spring; is more in Summer; and moſt of all in Autumn. 

For the Proof of this, he hath made a Table of the mean Quatitities 
66 the Rain in the four Seaſons of each of the ſix Tears; the Sums of 
which ſix Tears Rain, are in Winter, 39,490 Inches; in Spring, 


52,188 Inches; in Summer, 58,25 Inches; and in the Autumn, 74,38 


Inches. But in the many Years that I obſerved the Weather . 
fer, I find it not ſo. i WA 
After theſe Obſervations of the Weather; the iluftrious: Marguis 
cls to the Barometrical Indications of it; and hath made Tables of 
the riſing and falling of the Quickſilver, together with the Courſe of the 
Winds, both againſt Rain, and alſo againſt Snow; hopinjy/to-predict - 
wo thence the ſeveral ſorts of Weather. But I omit che Tables, be. 
cauſe-I think little of alba Uſe can de concluded from em but what 


is commonly known. e r moch: 


vid F 1 omit 


Stations of the, Barometery, with M inut and Weather; 57 i 
I omit alſo his Table of the Sum and Mean Altitudes of the Tk 0 
Barometer, and been 5 1896, his following IP + m be i 
of Uſe." 44; 41 TEM: E Hs {. * Arenen 1 7 r | 1 7 fy 
8 higheſt | loweſt | 8 Time 7 th Bare. ti 
— N e eee = Een "Lok 14 
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3 ee e e 
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3 30.30 (6 W Some what mor | 
22 oor a pa 8.904 No an 
EX 2 90.4079” 79-49 FN e 
1730 e : 28.98" SE. Sunſhine with cloudy 


Prom this Table it appears, ſrom the higheſt and loweſt Stations i in 
the ſix Years, that the greateſt Range of 34 Barometer is 1.84 Inches; 
but at Naples it is only 94 Centeſimals of an Inch; and what it was- 
at other Places, I have given ſome Herdunt, of in my Remarks on. 
5 a 
| Abe illuſtrious Ai, hath alſo boon very curious ood Salben in 
his Obſervations of the Thermometer z which Lam ſorry I can give no 
acceptable Account of, for want of ſo much Knowledge of his Tr 
mometer, as may enable me to compare his Ohſervations with mine. 
He hath alſo compared with his own, the Quantities of Rein, ch 
the Barometrical Range obſerved at Paris, by M. de la Hire; and finds 
that the Paris Rain is 16.45 Lines, and the Barometrical Range, 227 
Lines more than the Padua. 

The laſt Thing which the illuſtrious Marquis takes Notice 20 is . 

| Magnetical, Declination, which he faith is 13 Degrees Weſt, and hath 
decreaſed in the ſix Years the; that every Day there is a ſmall. Altera- 
tion in the Declination, ſo that it doth not continue the ſame: a Whole 
Day together ;. that the Declination of all-Needles (eſpecially if touched- 
by differenz Magnets) is different a few Sexageſims. But theſe Niceties 

T recommend to the Enquiry of. the Foros. becauſe they proving its 
the Obſervations of” Chr, 0 moſt of the Magnet W. riters. 
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| Cow. Cater, Before I proceed to He ables, e it proper 7 ive 13 


cou of each of the Pia ls cheſe two Years, and their Contents, 
Member of the“ 17 Si 1 0 ay have ccalion. to make, far- 


154 Jan. Ge. e Inquiries into theſe Matters, maß b be acquainted With What is to be 

£735 found therein, and Pa ins hav We been beſtowed | the curious Ob- 
| 9 d ĩͤ oOheeal ing aint < 

| TheNiary kept by Ir Hanes e of a Soctery, at their 

Houſe in ee c ale of ſervations, of the Barometrical 


Heights twice a Day, 7. {Morning and Evenip in Inches, Deci- 
— and Centefim oy tn ear RL in it's proper, Gra- 
duations, which, I ſuppoſe, ar Already, well known to the Curious, 
and the' Weather," "with the Hour, of each Obſervation. The. Winds 
are omitted. The Depth of Rain is ſet down ſeveral Times for the 
moſt” Part in each Month, the Sum of which is to be divided, by 10, 
the Funnel which catches the Rain ing ſo much bigger in. Surface, 
than thät of the Veſſel which receives the Rain from it. 
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That from Southwick, near Ound!t in Northamptonſhire, by G 
1 nne, Eſq; contains the Height of the Barometer once a Day, and 
the Winds, the Steadinefs and Stren th. of which is likewiſe ured. 
with prope r Marks and Figures. 


v4 2-4 3 & 


the Rain from Time 70, Tow ol the « Go 


Gen Tie bon Notice of his Thermometer 1 2 4 in an Out- 2 
houſe expoſed to the Air, but ſcreened from the Sun, which is a proper. 
Precaution in uſing that Inſtrument. The remarkable Riſes and Falls 
of the Mercury are alſo marked with proper Marks; which Method 
would be uſrful in the other Columns alſo, fo, for Compariſon of Diaries, 
if ſome certain Rule were agreed on. i 
That from Kent, 16 Miles 8 E from London, gives an Account of 
the Barometer once a Day, ſometimes twice or thrice, with the Hour 
of each Obſervation, and the Winds, Weather, and Rain, the Pro- 
portion of which for eyery Day is given at the End of. each Month. 
Theft "is alſo; A. ſeparate Column for the Height of the Clouds, hien 
he divides into 3 Orders; und where" there are” 2 Orders at 1 
they are both noted; as ald When any of them move with di 
 Velocities or "FE which he ſuppoſes to be commonly a 0 751 
ange 


r Dirt e 5 


8284 0 e or 1 95 5 11 ta Wind, and ge- 70A . 
| ; Whic he. ol ferves make.;it Ye 


ale ind A 


Seaſon. He . no eee N 11 5 5 n 
That from Hudickfoull, in ele 1 di Bram „ 
Height of 11 20 deter ' Comer 1 85 bee twice or thrice a 
55 . 


Day, O. S. in leaf va the Winds, and, the Strength of 
them, and the. Weather. ere BIG k the Diary 17294. annexed an 
Account of the Heig ht br Ut ater for e every Day, which I obſerve 
varies in the ol about. A Inches, and is ſometimes [Interrupted by 
Floods from Rain. This, TI Suppoſe nay, Wet to the Tides in the 
92 h of Boelbnia. 1 have not inſerted thele in the Tables, not being 
of nal Uſe.” There is nd reer 1 he Quantry, of Raia, 
et lown:.. 5 * Neg noiguts 
That fand Ri enge 1 in n Oftrogotbia in Na 7 dens: by Bueno 1 eiu, Paſtor 
and Provoft, gives the Heig bt of the, Mata for the moſt; Part, 13 
Times, ſometimes 5 Times Day, with: the Hour of the Obſervatipas, 
O. S. in Engliſh Meaſure. He re! ers s for the Wee of his Baro - 


meter and Thermometer to the ary 17 n Winds, With the 
epth bs 


= 


Degree of their Strength, Weather, ad . 0 are alſpſ ſet 
down. * a 7 "A n1£tc05 4s 1 AUR 
In- that from gal, in Sweden, by Mr Kaders £ lus, Abr. P. K. 
and F. R. S. Obſervations are made 3 Times a Day 95 the Barometer 
and Thermometer, both which Inſtruments were made by Mr Haul ſles; 
the Winds, with their Strength, and. the Weather, 8 and Depth of. Rain, 
from Time to Time. © | o Seni 4208 ni H or! 
Fhat from Svenater f Suelkz. neaf, eb by Forltanus Hall a 
nius, V. D. M. He. contains the Height of the Ie * — 
ſometimes i Times O. F. in Sweziſh Feet and Inches and ,Degimals; 
which being ſuppoſed to be in Proportion, to Engliſh, as 97439 b0 
1000, the mean Heights are reduced in the Tables following into than 
Meaſure. The Winds alſo, with their Strength, ate noted, andi the 
Weather. There is no Tbermometer. N "eo is taken of Tpugdes- 
Storms, arid other Meteots s. 1 ist nd! 
That from Zunden in Sweden, by Mir Cs 1758 a; Nee, Math Prot in 
in Acad. Canide. contains Obſervations of CRE Roo, meter twice a Days. 


U boo” 2 352 2011877 22100 -ce 10 


30 , In bel of the Sued Diaries 1 Baker is 45 5 15 ore 
don Feet \above the Surface of the ges. ande Zn 10 1 
450 Feet, according to whe Reckoning! horeakikg In;:5Þiy be l 1 15 
mult be ken Millake, Perhaps ES W ee a 400 Take 2 5 
the _ placed 5 b. | Iz „ en 101 ev; 1 AT 2 GE" 
8 8 2 2 


* 


| — nbrireaarendl. 5 
o in Eng in Inches, and Derip als,) and Ichs; of chem the Winds, 
with thein Strength, and their Weather, The Thermometer, i is. Nareni 
15ngi,ahde therefore the Oblerpationg nat inſorted in the Table. The, 
monthly Mean chere given; ist kEen ſimply, between the, a Extreams: 
I have gigen it in the; Tables takehethe other Way as all the reſt are. 


bat From B1gdeacin Saxony by Mr, ohn Telinusy” Paſtor there, has, 
Obſervations of the. Barometer twice a. Day, Morning and Evening; / 


O. S. in Engliſh Inches and Decimals the Winds, with their Strength, 
and W Aber + Lhe 2 laſt Months are wanting. There is no Ther? 
mometer;,. - 1 F195 N 547 160 8% 26 bt 812 2 1 cl? 4 5 80 
That from Betina in Sudermaniand, by Mer did. Geringius, Paſtor and. 
Provoſts; has Obſervatjons of che Barometer thrice a Day, except in the 
firſt Part of Jan. O. S. in Engliſh Inches and, Decimals; the Winds, 
with their Strength, and ende other Meteorological Obſer- 
vatigns,, and upon the Seaſons, as to Fruitfulneſs and Sterility, G. 
The Aurora Borcalis is frequently mentioned. The Thermometer is pe- 
culiarly graduated, and ſo could not be | Inſerted, There. 10 a uma 
for Rain, with Marks, which, 1 underſtand, Noni J 2 0d 5 AT. 
From Miittemberg in Carony, there, are two Diaries Aru 
one, from Mr Mat,. Hafins, Math. Prof. the other from Mr F Fred, 
Weigler, LL. B. and Meth;.Crof,; Primar, That by Mr Hofius has the 
Height of the Barometer ſeveral Limes a Day, ſometimes four or fiye 
Times, O. S. in Engliſb Inches and Decimals, and the Parts of theſe in 
Vulgar Fractions, but are reduced to Deciinals ; in the Tables. He uſed 
two Barometers and Thermometers, Thoſe marked I, are Mr Haul 
bee's, thoſe, marked 1.1, Florentine... The coldeſt Day he ever obſerved, 
was February the 5th, 1726. It contains alſo the Winds, with their 
Strength, and Weather. Mr Midler gives the Height of the Baro- 
meter, three Times a Day, N. &. in Paris Inches and Lines, and the 
Parts of theſe in Vulgar Fractions; the Winds alſo, with their Strength, 
and the Weather, and Quantity of Rain, in; Cubes and Lines, but at 
the End of each Quarter the Depth is given in Paris Inches and Lines. 
The Thermometer is Mr Haukſbee's, . There are ſome: Aſtronomical 
Obſervations of Eclipſes, Sc. He takes Notice, that an Occultation 
of Venus by the Moon, obſerved with a Teleſcope of 18 Feet, may 
ſerve to prove the Maon to have an Atmoſphere; for being then in it? s 
Quadrature, with, the, Sun, it appeared to loſe it's Cuſps, and become 
oval, when it came near the Moon. I have in theſe: two Years made 
ule af Mr Haſius's Barometrical and Thermometrical Obſervations, be- 
ing in the O. S. and Engliſh Meaſure, though the three laſt Months of 
1730 are wanting. The Depth of Rain is taken from Mr Weidler, 
and reduced out of the Paris to Engliſh, Meaſure, being ſuppoſed to be 
as 1068 to 1000, but is not reduced to the Old Style. Mr. Weider re- 
fers to his Diſſertation upon Meteoroloy ical Obſervations ſent tothe | 
Society. The Year. 1730 he obſerves to have been more than bad been 
known wet and cold, and the = very miſty, M ee 1 752 
. at 
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Winds, e berger Kok My 4nd” Weather o partieular 
Account of! his Thermömgter bas beem PubliſnedtfDrthexly thre Nane 


avion, and alſo his Obfer Vatiens f his Diaries? "containing im the | 
whole ſiæ Tkarz. The Depth vf 'Ral f Wpiver Boch for the ON-and' 
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That from Bengal by Mt Belany Preacher to che Factory, has the 
Height of the Thermonittertwic®s Day Morning and Eveni ny; the 
Winds, with their Strength, and the Weather, for the Year 1530. The 
Medium of the Thermömeter is taken frot Both the Evening aud 
Morning Heights, the Differenes there e very great in Ffopôreion 
between Moti auc Evening But et 

That from Boſton in New Englund, by⸗ Plat Dudley; Tis; E R. 8. 
ſhews the Weather 3 Times 4 Day, and Wind once or twice. No Ba. 
rometer or Pe Gio * eee on a ens Ne Wos 40 

There is one of the Ver 1720, Nen to be Se but Fndidg 
neither the Author's: Name For Plce, Phave fiot inſerted ſt. 

In the Tear 17305 thoſe from Crane. Cburt, Sbulbtbict; Rent," Hu- 
dichſvall, Offrogothia, Upſale, Svenater, Lunden, Betina, Wittenberg, * 
Padua, and (Boſton, and cohtinued' in the ſame Manher! bent is höhe 
from Byzdea. The Abo Obſervations! for the Tear T5305 by Mr D. 
Spor ing, ſhew the Height \of the Barometer: twice: u Day, in SA 
Inches and Derimals, but the mean Heights are reduced to Engliſd in 
the Tables. They ſhew alſo the Winds and Weather, and in the laſt 
Column the Auroræ Boreales, which are frequent 1 in moſt Months of the 
Year, 

That from Naples, by Orilus, Thain the Height of the Thermo- 
meter, which is Mr Haukſbee's, once a Day. The Winds, with their 
Strength, and Weather, and Depth of Rain in Neapolitan' Meaſufes, 
23 of which make a London Inch, and are reduced thereto in che Tables. 
The Barometrical Heights he has not ſet down, becauſe he found them 
not to agree with thoſe of former Years, which made him ſuſpect his 
Inſtrument to be out of Order; but as it appears he had removed his 
Habitation, it might be owing to it's being ſituated higher or lower 
than the former. An Eruption of Veſuvius happening, an Account is 
given of it, and of Damage done by Lightning, and 1295 of the Sea 
ſons, as to Fruitfulneſs and Healthineſs. e ee 

Note, In ſome of the Diaries, the Numbers ſhewing the Keie 
Parts of the Inches, are ſet down in ſingle Figures, Shou any Rule 
or Cypher to diſtinguiſh them from the Centeſimals, and in others the 
Centeſimals in like Manner; but it is eaſy to make a Judgment of the 
Avther$ Method by Conſideration of them eee e 

Having given an Aceount of the Mieth d kid Contents of the Aye. 
ral Diaries, I now proceed to the Tables extracted out of them. The 
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1 upon che trical Tables of theſe two Tears, 
that they confirm former R. marks: made by Dr Derbam and others, of 
| | in Places-at a-good-Diſtance-from-each . 
others. Not only ahe-monthly:mean Keighis agree an the three Diaries: 
of theſe .two. Years, here. in England, but alſo the greateſt Aſcent and 
Deſcent of the Mertury happen commonly on the ſame Day, and the 
Barameters have been found to agree in their Motions to an Hour, ſo 
far aſunder as Townely in Lancaſbire, and Greenwich, neat London, which 
is near 260 Miles, although that might be partly accidental. The Ba- 
rometer at Crane · Court: and Souiluvict, diſtant about 55 Miles, being | 
compared, ſeem very ſeldom to vary from their mean Difference above | 
— and 1 each Way at Southwick and Kent ſomething more. From 
whence it might be expected, that the Weather ſhould be much the 
ſame i in. all theſe Places; which nevertheleſs ſeems not to agree with Ac- 
counts in Tome Years from di flerent Parts in this Iſland, not very far 
diſtant: And I myſelf have ohſerded ometimes Clouds to lie in one 
Part of the Horizon for a. great Part of a Day, which have diſcharged | 
a large Quantity of Rain in Places not far off, while the Place, where 
I have been, has all the while enjoyed fair Weather, and vice verſa. 
Whence it appears, chat the Barometrical Alterations of the Air extend 
farther than their Effects, as to the Production of Rain, at thoſe 
Times, Comparing the Diaries of Craue. Court and Upſale, I find. the 
Barometers vary from their mean Difference an;Inch and half ch , 
Way; Crane-Court and Padun as much, or more, and often — 
quite contrary Ways at the ſame Time, and their monthly Differences : 
are alfo very variable, ſo that their Agreement at any Time ſeems to 
be but accidental. 

Secondly, I obſerve, that the Deſcents of the Mercury. below the mean 
Heights of each Place, taken in this Way of Dr 7uriv's, |are-generally = 
much greater than the Aſcents of it 480 0 z\ and there are alſo other 
extraordinary Deſcents of the Mercum in every Year of the fame Kind. 
The Reaſon. I take to be, becauſe the Expanſion of the Air, whereby = 
it becomes lighter in ſome one Place, being the Original of the Alterations | 
in the Atmoſphere, it's Effects by Condenſation'or Accumulation of the Air 
in the Places round about will — more diſperſed, and therefore leſs ſenhble. 

. Thirdy, The Variation or Range is greater the farther North, 2 
has been heretofore obſerved; and appears in theſe Tables, in whi "> 
have put the Latitude of each Place; and likewiſe it js greater genera uin 
the Wie than Summer Moachs," | "The: Som of the lotion off the 


iy ro.determine gr qr ey e 1 Place and Alt 4 
late 8 above the Surface of the Sea, Dr Scheucher, in \ bis Tables, 
Hhhh2 ſuppoſes, 
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Moir "Sen ee ein wt. +4 eee : 
Sea tothe 2817 1% Pris Mea be, Shieh veduced/to'r2H/B,"giVes44 
Trehenr 935. Hane ugeees very we brd e Sie dee e th 


Sodiety, {EGS ue Mögthb uren, And var. 2 


Author of Which! found®byi EAperimeht, tat in er de Cd ces his 
Barometer Was“ ke $9 the M. xy tod and higher than at the 


Surface of the Seu, Which Was hoffar from Wis- Habitation! et mean 


Height! of the Bayotncter for thofe 0 Months {leaving out the Jar. 


| . r Leg, to be” a br itregulah' Month) 1 find t6 be 29, 
0 Ahe Sea Th Rams che Difference betweeritheſs: Sad opty aþ#8; and 

therefore Probably: may be near the Truth, bat may hereafter be more 
exactly determined by Experiments Then allowing about 90 Feet, or 


rather leſs, for each 10th of an Inch in Height of the Mereury i in Iwaller 


Altitudes, or in greater, accofdifg to the Tables calculated for that 
Purpoſe, by Dy Schenebzer ahl Dt Weleton, and publiſned im the 7H 
tions of this Society, I. e & Ne 388 vou will have ihe Height of 
wa diets Plice pretty near, provided the Obſervations be carefully mide; A 
And continuecf for a ſufficient Time; for the yearly mean Heights 1 in 
- one of the Places in theſe Tables appear to differ near 5 of an Inch 
in theſe two Ycats ;/ and in moſt of them, the Taft of theſe two Years 


exceeds the firſt, two or three Hundreths : 1 The Barometer alſo ought 
not to be removed to a lower or higher Plactkdmmmee . 
Upon the Thermometrical Tables, and thoſe of the Rain, 1 haut at 
reſetit no Remarks to make, but what are obvious on firſt Sight ; 
55 that the Thermometers agree; eſpecially as to the hotteſt Days in 
the Year, more than might be expected from Places at ſuch a Diſtance. 
The Winds are of ſo unceftain and variable a Nature, that they re- 
quite a more than'ordinary Cate and Diligence in making the Obſerva⸗ 
tions, and a great Length of Time, and Compariſon of à vaſt Number 
of them, before any Thing can be deduced more than is commonly 
known; and therefore I ſhall not endeavour to do it at this Time, but 
only give this Hint, that if the Obſervers would take particular No- 
tice, in great Storms, of the Time when the Mercury firſt” begins to 
riſe, whether before, or after, or in the very Height of it, it might 
be a Direction to judge When an Abatement or Increaſe of it might be 


expected, (if any 1 Order ſhould be found therein) which might 


de ſerviceable on ſome Octaſions. But if any Attempt ſhould be made 
to lay down any Thing certain concerning the Riſe and Progreſs of the 


variable Winds, it will appear, by conſidering the Cauſe of the Trade- 


Winds, that for the ſame Cauſe the Motion of the Air will not be ha- 
turally in a great Circle, for any great Space, upon the Surſact oft the 
Earth any where, unleſs in the Eq ator" irſelf, but in ſome other Lines 
and, in general, all Winds, as they comeè nearer the Equator, Will be. 
come more and more eaſterly, and as they recede from it, more and 
mote e unleſs ſome other Cauſes inter vene. n 37 Ca Thek 
; | 2 Þ 1 15 __ "0m 
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Magie "mw Vati n th 3 is 1795/1 Oo 1734 and 173 5. 


These are all' che Obſetiatbns Ae have at preſrnt to offer oh this 


Subject, - which-1ſhottld: habe been, glad if they had been more material, 
and anſwerable to che Labbur brfowed by the curiqus Obſervers z but 
they may aſſure themfelves, that the Diaries "communicated to the 
Society SAL be carefully pagſervedscAbr eee of thoſe Who may be 
inclined to enq;dire fart her into chis art Of. Natur abe, perhaps by 
the Continuance of this Method, in Ptoceſs of „Time, a Diſcovery 
may be end of, lome 1 Courſe, in theſe ＋ hings, which r may be 
of * eos 


2. The Diaries that. continge: ;cbroughour the Gd 1 Wag are 1312 An Account and 


thoſe kept at Crane- Court. Sonthwick, and Cadentry. The Ken iſh dbftrad of the 


Diary for the Year: 1731 is wanting; and ends with the Year, 1734. 
have, in my former Account of the Vears 1729 and 1730, given an 


Meteorological 
Ob/ervations 


communicated 


Account of the Method and Contents of the two Firſt,, Mr Henry Beigh- t the Royal 


ton's from Griff near Coventry, contains the Height of the Barometer 
at ſeveral times of the Day, in Inches and Decimals, and the | Weather, 
That from CVyſal by Mr Calf bus, from Hadickfoal, by. Mr, Broman, . a 
from Alo by Mr Spor ing, go no farther than 


v9" +5 hat 


the Years 


173151732, 


1733. 1734 
ze Year 173153 for IK and 1735. By 


Year there is alſo one from Lundin by an Author:whoſe Name. I do not #2: /ame. No. 


find; for, it appears not to be Mr Conrad Quenſel's, whoſe end; i in the 4 
Tear 1730, from the ſame Place: It contains Obſervations on the 
Barometer twice a Day, in Swediſh Meaſure; which 1 have reduced to 
Engliſb; the Wind and Thermonagjor, Pe isa Bache ogg of; 


own. 44 55 T 


466. p. 243. 
Read Dec. g. 


1742. 


Mr Wriidler® 8 Danes 2 Wittemberg ani due to ket 2920 ng, — 


Year 1734. In the Year 1732, he alters his Method of the Barome- 
trical Heights, from Paris to London Meaſure, - and the Day 8. of the 
Month from the New Style. to the Oll one, to make them 7357 better 
correſpond with our Obſervations, He gives a very accurate Account, of 
the Phenomena! of ſeveral, Northern Lights in the Ends, It. the 
Years 1731 and 1733, and Beginning of the Year 1734. 
alſo contain ſome ey Amen een Ae extraord; 


* 


Occurrences. 81 1 15 


F 17 32; and alſo cat c from We REA Mr 12 9 5 1 15 * | 


C& Sm 8 A 


he 1 of 74 0 and the Evaporation: hy he. Fas 8 
and fourth, the greateſt and leaſt and middle Heights of the Barometer 


Thermometer, and Hygrometer: Ia the fifth, the Meteors, by Variety 


of Marks, which, he, gives. an-Explanation, of : a, the ſixth, the Peer 


"His, Diarg 


tion and Strength of. the Winds,. He gives alſo, Up. DeſcBitipn, 6 the 


Inſtruments he invented, and made; uſe of, for Obſervatian of -the 


Quantity of Rain and Evaporation, and the Hygrometer, with „3 


N of each. For Jan. there 1 is 4 Sagal Table, containin great 


Variety 
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F for 79h, B73avl730417 3dr #3735. 
Variety of Qbſervations for every de en. The Fhermo- 
: dom; and be gives po Rule to. 


— 


e ene 


me ter is peculiar to himſelf, as faras I 


wa 


i | reduce it to the Standard. There is a Letter of his, relating to a Chart 
wo ok the Levels of Rent. which, h thinks, are Ag. contrived as to caffe a 


C rculation of Air from the:Sea,: which is df great Uſe. Mr Faris 


has given an Abſtract fof the 3 pr 
leaſt and middle Height of the Barometer is given for every Month; 
which Mean, upon Examination, I take to be found in the way ufed 


in theſe Tables, and therefore I have:put them in as ſuch, %, Letter 
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ſtands at 33, which is 12 Difference; and,. | 4 ſuppoſe, he means they 
differ ſo much throughout the Scale; ſo by that Rule I have reduced 

his Obſervations to the Table. Quere, At what Fime of the Day the 
Obſervations were made, and where the Thermometer was placed; for 
the mean Heights differ but little from thoſe at Landon, as he obſerves 

in his Letter. There is an Extract of a Letter from Signor Didacus de 
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at Rome, beginning with Auguſt 1734, and ending with Ju 1735, in 
Paris Meaſure, which I have reduced to Enghfp,. Ras bs: 


Marquis Poleni's Diaries, at large, from Padua, end in the Year 1730; 
but he ſent an Abſtract of his Obſervations for the Six following Years, 


the Account of the Depth of Rain being entire, I have inſerted it in the 


* 7 A 4 


Table, for the readier comparing it with other Places. 


x 
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0 


* q 5 


1 8 


Obſervations of the Barometer, Thermometer, and Rain, at Edinburgh, 


rometrical Opſervations, from the printed ones at Norimberg, to make 
the Tables as general as I could. The Tables are drawn up in the ſame 
manner as thoſe for the Years 1729 and 1730; and from them various 
Obſervat ions and Compariſons may be made, in the ſame manner as has 

x. been done by ſeveral Hands heretofore, particularly, Dr Plot, Dr Der- 
1 bam, Mr Locke, Marquis Poleni, and others, as appears in the Tranſaction, 
f this Society; and many more ſuch Obſervatſons "may be added, 'by 
l thoſe that are curious in theſe things, at their Pleaſure, E 8 
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| Diary, at large, from, Belgien, begins. in the Year 173) 3 but ke 
ding Years :-In-which RAG vt 
Month: 


of his it appears, his Thermometer ſtands at 43%, when Mr Hawkſber's 


ERevillas to Dr Mortimer, containing an Account of the Rain that fell 


_ - which was publiſhed in the Philoſophical Tranſoctions No. 448 *. in which 

P' beſe are all the - Manuſcript Obſervations communicated. to the 

, Royal Society, relating to Meteorological Obſervations. I have added the 
_ from the four Volumes of Medical Eſſays; and Mr Dopplemaier's Ba. 
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5 97 | duelle Obervations for 1731, 11732, 173841734 ending; 


A Table of the monthly mean Heights, and alſo of the greaieh Aleents and Deſeents 
Fas 5 Thermometer, obſerved in e e in es ear 1: 73. Lo and c communi. 
cated io ve. BOP Society. 1 
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A Table, in ' Inches 1 Ne mY 65 Depth of Rain which fell in fora 
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As I wondered in * i Table f the . 6 * 
ſo in this Table alſo I have obſerved, not without Wonder, that there 
was no greater Difference between the Numbers of the Increaſe and De- 


creaſe of the Height of the Barometer (on 
tween 370 and 206: Which is almoſt” che 


Tables; namely, 378 and 211. 


It is worthy is of Obſervation, chat in the whole beter Space 


> rainy Days) than be- 
me as that of the former 


e of 


6 Years the rainy Days were 389; and in the latter 576: A ſmall Dif- 


ference only of 13 Days between both S 
tity of Rain was brought 4 * N. than +: any, other Wind; ani the / 


leaſt by the * and 8 E. 


paces. In bot 


. Fo 7; b. 


The Barometer decreaſing from the 


Noon of the preceding Day to | 
the Noon of the Day on yourn 10 


= ſnowed. 

Number of the Wind at Noo 
Days on which| on the Days in. 
it ſnowed. which tinowed. 
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The Barometer actealiog from the | 
Noon of the preceding Day to 
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6 Meter Obfervat for 1931 1733, 1733, 1734s #735, and 1946. 
| In the firſt 6 Years it ſnowed more when the Barometer decreaſed, 
than when it increaſed ; but it is the contrary in this Table. = thoſe 
6 Nerf there were 18 9 OY Days, ys in 121 there were $5 


| T4 12 . 


_ [Sum of the Height 920 of the Heights Mean ebe of the 2 Height of of the 
| of the 1 7 of the Nan oh ems on. 


1731.0 
17324 10 
1733. 
i 
1735. 
1736. 


The mean Height of the Baroptieter:i in this whole 8 — 6 Years 
is s Dig. 20. Dec. 73. differing only 3 decimal Parts from. that of the 
former 6 Years, which was Dig. 29. Dec. 70. 

The mean Height of the 1 for each Day in this Space is 
Dig. 50. Dee. 12. differing onl de e Parts from en che former 
| 6 Years, which was Dig. 30. Dec. 16. 

The daily mean Heights both-of the Bates bun Nanga 


belonging to each Tear, hardly differ in this Table; a8 they : _— allo 
vdry well together in the Table of the men : Som Nt Benden 5 


Panty: F. 
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3 comparing theſe Tables with the colder ponding ones i in-my former, 
it appears that the greateſt; Height of the Barometer, Dig. 30. Dec. 48. 
exceeded the greateſt in the former 6 Years, which was Dig. 30. Dec. 40. 
But the of the 
of the former 6 ears, which was Dig. 28. Dec. 36. 
The greateſt Height of the Thermometer in theſe new- Tables is 


82 r 


Sun · ſhine and cloudy al- 

ff Fair; 4 | 
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Cloudy for the moſt 


Fair. 

Fair: | 
Sun-ſhine & foggy. 
PRE 7 
Cloudy. 


Dig. 52. Dec. 52 3 in the former Dig. 52. Dec. 54; only two decimal 


Parts more. The. leaſt Height in theſe Tables is Dig. 47. Dec. 443 in 
the former Dig. 47; Dec. 38. Therefore in the laſt 6 Years the Quick- 
ſilver funk 14 decimal Parts lower than in the former. 


Tarun H. 


— 


This Sum of 17 label * Lines, * divided mat 5960 qual 
Parts, gives the mean Meaſure of the Water for each Year 31 Inches 
37 L Lines. In the former 6 Years it was found to be 33 Inches > 

Therefore the Difference is 3 Inches 9, Lines. 


1 Now if we add the Sums of 'theſe 2 Spaces of 6 Years into one, and 
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98 3 
6 Jy 1 has ReMarts ebe, Al. e 4 M 
opal 1 . Lin e 7 dür are this Quantity with rens 
caſure of W Wass, 3 5 75 ig Inches,” or 18 Inches 8 
Lines, it will appear, 1 5 re falls a woch great eater eh of Water 
at Padua, than at P arts. T 09263 215 107 

" Theſes 6 Years. furniſh Alſd an Oblervition, tllat thers dete falls 
at Padua in 24 Hours, Aa much greater Quantity of Water, than ever 
falls 1 5 the ſame N of Time at Paris. From the Noon of 
Od. 27, 1732, O. $. Wind N. to the Noon of the following Day, 
there fell : Aicher of Rain and about 9 Lanes, 7 is much more per 

ever was obſerved to fall at Paris. Re , 

The greateſt Height of the Batometer, an 2 3, 1 770. breed f in 
theſe 6 n being reduced to French Meaſure, is 28 4 5 6 Lines; 
The leaſt Height Fan, 29, 1731, is 26 Inches 10 = Lines. The 
Difference between the greateſt and leaſt Height is 1 Inch 8 Lines. 
And as the greateſt Difference at Paris mas 1 Inch 11 5 Line, it ex, 
ceeds that at Padua 3 85 Lines. Thus the Differences i in my foraier Ac- 
count are confirmed by. theſe new Obſervat ions. 

I have found, by repeated Obſervations, the Declination of the Has; 
netical Needle in Apr. 1733 to be 13 3 z Deg. to the W. At the latter End 
of 1736 J found it to be 13 Deg. Therefore, by comparing this with 
my former Account, it will appear, that the Declination was greater in 


the 3 firſt of theſe 6 een than 1 in "wy 3 al. 35 ; 
enn! . Padua, June 3 * 17 37. 


kept a conſtant Regiſter 
Weather, with' Or Diary of the Altitudes of the Barometer and Thermometer, the 


1828 — Quantity of Rain, Courſe of the Winds, c. according to Dr Farin's 


7. 1 of me 
A Invitation, the five firſt Years of which have been communicated to the 


fervations for R. S. T now ſend the remaining 9 Years at large, ending Dec. 1739, 


14 Years, vis. jn the fame Method as formerly. But, believing it would be of good 


from 1720 % Uſe, both here and abroad, if the mean Heights of the * 1 
, by Thermometer, and Quantity of Rain in every Month of the whole 14 
Geo. Lynn, Tears, with the collateral Means, both of the Months and Tears, were 
EI. No. 400 brought all into one View together, I have taken the Pains to range 


586. any them accordingly i in a Scheme, or Table. The Meaning of the ſeveral 


e . Columys in that Scheme is, in a great Meaſure, explained by the Titles 
of them; and by the loweſt Line you will find, that the mean Height 

of the Barometer for the whole 14 Years: is 29.58 Inches; the mean 

Quantity of Rain annually, 23 Inches; and the mean Altitude of the 


Thermometer 135 1 that! is, at the coldeſt Time of the Day 56, at the 


hotteſt 48, and their Mean 52. In the middle Column, vis. that of 
Worm the Commas, Semicoluns, and Calons, over the Figures, denote, 

eir Manner of placing, from. che 1 505 the Right, What Time in 
3 ge the Rain fell, +} phether ar the Beginning, iddle; or latter 
End; the Comma [,] denotes a ſmall Quantity, the Semicolon 51 4 mic. 


arg anten and the Colon ale Quantity ſcheming * _ 


* 


ery ; * * "= | 10 wy „„ o 2 
; | 


Ruin gn the Weathtry, lr. for,24 eg. 
ferent- ** that fell at thoſe Parts of the Months. e 1 


meter made uſe. of all along, is that of Mr Haukſbte, and kept on 


ſtantiy in che ſame Place, as mentioned: by. Mr Geo. Had, And the! 
Altitudes of the Thermometer are 3 but ki a ay, iz. at the 
coldeſt, Which is at Sun: riſe, or. e a little after; and AR th 
hotteſt, viz, between 2;and, 4 in the Afternoon: By which Met 
are gained the proportional Heath for every Month in the Year, and 
their Difference, as alſo en lat of, Day and Night, for 13 Years 
together ; not reckoning, in the Tear 1726, Which may be ſeen by the 
Scheme to be 1n another Method, and not filled up. | 

Great Care has been taken, in caſting up and dividing, to get the ex- 
act Mediums and Sums; and. 1 was not a little furpriſed to find, in 
caſting up the Column of the mean Altitudes of the Thermometer col- 


laterally, that as thoſe for Jah, being the hotteſt Month, are 5552 | 


ſo the Altitudes of June and Aug. on each Side of it, come out exactly 
equal to one another, and alſo tfioſe of May and Sept. theſe laſt only 
differing in their daß and Evening Heats or Alticudes, which does 
not alter their Medium eee pt 
When there is a Hazineſs in hs: F tir, ſo duet the Sun? 8 Light quail | 
by Degrees, and his Limb is ill defined, it is a pretty certain Sign of 
Rain, eſpecially if the Mercury falls. Ane The! Hazineſs at N icht is 
ſtill more a'Sign of ii. n 607 Ge 

It is obſervable, that though the Pro eng in «he 8 13 


does not ſo much vary in it's Altitude as at other Times of the Year, 


yet in that Seaſon we have the moſt Rain; It ſhould ſeem, therefore, that 
the different Wartnths (and confequently, Rarefaction of Vapours) in 
the upper and lower Currents of the Air, and thoſe Currents mixing 
and ſometimes wholly interchanging, are then the more immediate N ieee 


Cauſes of the Rains, if not alſo of hunger and Lightning. 
Black fleecy Clouds, formed upon a ſudden Flurry of the Wind. 


are generally ſucceeded by a Shower; and the ſhifting of the. Wind in: = you 
a little Time almoſt round the Wap im hot Weather, is often ſac- © 


ceeded' by a Thunder-ſhower, | 


Several Times, when the Mercxry 1 been a good While hioh.” ein 
fo continues, there has fallen miſting Rain, eſpecially about the New and 


Full Moon, with an Eaſterly — which the Borderers on the Coaſt 

of Lincolnſhire and Nvrfat call e 5c and may. be.  gccafioned 

by the Vapours ariſing from the Tides, 

of Sands in their: Neighbourhood: _. 
Thoſe Vapours ſometimes: reach us here in  Northaniptonſtire but I. 

believe ſeldoim further W. 01 d 059M ads bas 44 Anon 


The Nights are for the moft Pare calmer than the Days; and. the 
Winds ſeldom ſettled in their Qdarter, or at their Strangth, till. * 


* after Sun. riſe, ae . 80% dio a again before Suntſel. 
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IX. We made uſe of a very..exa& Barometer, divided boch by a 1 


| Paris and London Scale Into 2 duodectinal Parts of an Inch, # = LES 5 
with a fliding Index. The Room, — is placed, is a little a- 10 . 


bove the Middle of the Capitaine f lence it | 3 in à mean Region 17 + _ 

between the upper and lower 17 7 eye MAY _ M#bbot Didacus 
Our mercurial Thermometer enbeyt, but it's Baſon 5 * 

is neither ſpherical nor cy pin, e in any other Figure commoònly _ 27 wat 


uſed in Thermoſcopes z 25 has a h ſpherical Concave, that the whole Þ R. 5. No. 
Maſs of Quickſilver, contained bet 0 the two hemiſpherical Sides of 466. 5. 193. 
the Glaſs, may the more readily follow the Variations of the Atmoſphere z Read Nov. 18, 
and that the Aſcent and De ſcent of the ( vickfilyer may by no Means 2 
be vitiated by the Variations of the C hich ariſe from a more in- 
tenſe Heat or Cold. The whole Capacity of the Inſtrument is divided 

into 5000 Parts, int as many of Sick the Scale is divided, as the 
Tube can contain, beginning at the Top. The-Quickſilyer rifes to the 
Beginning of the Scale, and Top ef the Tube, with the Heat of boil- 
ing Water. The Cold of gere g to freeze, ſinks it to 178?, 


and actual Froſt: to 1800 Hut if the Cold is more intenſe, and the 
Quickſilver falls below this Degree, he Incteaſe of Cold is marked by 
a greater Number of Degrees. This Thermometer is placed on' the 
Outſide of a Window, oppoſite to the EN E, and Steps of the Ca- 
pitol; ſo that it never receives the direct Rays of the Sun and 1s there- 
fore fit to ſhew the L Degrees of Heat and Cold accurately. 

We collected the Rain after Dr Halley's Method, in a eylindrical 
Veſſel, nine Inches deep, London Meaſure, and 2 Feet 4 Inches in 
Diameter. Out of this Veſfel the Water is received dpa a Spout 
into another cylindrical Veſſel, one Foot both in Depth and Diameter, 

covered with a Lid, to keep the Water from evaporating. When the 
Rain ceaſes, it is taken out, and meaſured in another cylindrical Veſſel, 
exactly meaſuring one Foot, and exactly equal in Diameter to 28 of. che 
Diameter of the greater Veſſel, which immediately receives the falling. 
Rain. Therefore, ſince the Diameters of theſe Veſſels are as 10 to I, 
their Baſis will be as 100 to 1. | 

Therefore becauſe of the reciprocal Altitude of equal Oviinders with 
the Baſis, one Inch Depth of Water in the greater Veſſel will be equ: 
to 100 Inches in the dualer. That is, the Inches of Water which this 
ſmaller Cylinder meaſures. ſhow as many 5 Parts of an Inch Depth of 
Rain. But in the ſmall Veſſel, the Rule uſed to meaſure is purpoſely divided | 
into Inches and Tenths, ſo that each Diviſion thereon mr 8 Fart 
of an Inch Depth of Rain. L » 

We 1 made 4 Obſetyations W " "Bs ; Ind Dalbind' more; 
in the Morning early, at Noon, after Sun- ſet; and about 2 025 be- 
fore Midnight; and in Summer at 2 or 3* p. m. 

The thermometrical Obſervations relating to Cold in Winter are to 
be underſtood of the Morning, unleſs it is otherwiſe mentioned: For 
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January. 


Roman ical Diaries for 174%. 


at that Time the Air is naturally coldeſt. In Summer they are to be | 
underſtood of Noon or Afternoan, When the Heat is ſtrongeſt. 


Though there fell almoſt as great a Quantity of Rain in the laſt 


Months of the preceding Year, as in the other 10, yet Jan. was very 
rainy: For the ſame Winds, which ruled on the Days next the preceding 
N Solſtice, and generally bring Rain at Nome, 


prevailed alſo at the Be. 
pinning of this Month: Namely, the E. and S. and the intermediate 
inds. Hence proceeded Rain, and the Sky was for the moſt Part 


cloudy. It was Full- Moon after Midnight of the firſt Day of che 


Month. The Barometer at this Time fluctuated between 85 and 10 
Lines above 29 Inches, The Thermoſcope indicated a great Cold, fall 
ing to 158%, which was much leſs than that in the Beginning of Ni. 


vember, when it froze in the agen ons T r N: young then 


at 1789. 

&% the 8th the Konhern Winds be an to all; pedal the 
NN E, the Sky was cleared from bop and a pleaſing Serenity ſuc- 
ceeded; which continued, with 5 irtle Tnterruption, till the 17th; 
being hardly ever diſturbed by Morning Fogs, or ſcattered Clouds, 


But the Barometer, which on the roth had riſen to 29 9 Inches 10 3 Lines, 


fell continually, and on the 15th was fallen to 29.4; the Wind E NE 
In the Night of the 16th and 17th, the Wind being at N E, it froze: 


The N marking 1800. And this was the greateſt Cold of 


the whole Year, The laſt Quarter of the Moon was on the Wo after 
Midnight, and the New-Moon on the 15th Afternoon. 
On the 19th. the S. and E. and S E prevailing again, the enen 


fell to 29.1 with an E. Wind. This was the leaſt Height of the Quick- 


filver in the whole Year, though on the 25th it fell to 29.1 4. Very 
frequent Showers till the 28ch : But eſpecially on the 25th and 26th 
there were remarkable Depreſſions of the Barometer. On the 25th we 


collected 2 Inches of Water, and on the 26th, x 3 Inch. On theſe Days 


the Thermoſcope hardly ever departed from 156 and 160% ear]y in the 


| Mogaivg: The firſt Quarter of the Moon was on the 23d after Mid- 
night, 


Beſides the Gam which fell on the 2 5th and 26th, the Snows of 
the Mountains being melted by the S. Winds, 77 a great Quan- 
tity of Water into the Tiber; which overflowing it's Banks on the 27th, 


not only drowned” the adjacent Fields to the City, but alſo the lower 


Parts of the City itſclf. The Baſis of the Columns in the Portico of 
the Pantheon were covered with Water. It roſe 9 Inches bieter than 
the other Flood of the 7th of laſt Month, - 
At the latter End of Jan. the Winds were Northerly again, + 
55 


cially. N N E, and brought fair Weather. The Coldneſs of 


was ſhewn by the Thermoſcope being at 1699 in the Morning. F 


Moon on the 2 iſt after Sun · ſet. 


The 3 Cold A this Mauch was m marked by, the Thermometer 


being a bb. U | 118 24181 15 ME + aus opts: 
3 | oe le os N T be 


© Man 55 
e enen e e b Ne Um ei N en at 10 
The ie greaeſt Height of ni Baf6meter Was 4 12190 mches 30 
Eedft 4k [031 t) aurrag rabotale lytiongdh "2911 | 
Depth of Rain — — pe Co 3 864 
L907 no holt didw een en 101 ,* 4 

The fair Weather hardly. laſted to the 2d Day el che Month: On February. 
the 3d the Sky was covered with, Clouds, and a little Rain fell ;, the 
Clouds continued frequent till the Sth, the Barometer bardly ever; fell 
from the Height of 290; gentle Winds at S. and E. 

On the 8th the laſt Quarter of the Moon before Midnight; Wind 
E NE, then N E, Barometer 29.11 +; And the clear Weather con- 
tinuing, it aroſe on the 14th to the greateſt Height of this Year, 30.5. 
But neither the clear Nights nor Northerly Winds, continuing till the 
24th, could bring a Froſt, except on the Night preceding the 1 27 | 
when there was a hoar Froſt on the Grafs: The Thermometer bein 
177 1. On the 1gth Wind N E, New-Moon : On che 22d, Af Su 
noon, firſt: A r Wind NN E. 

Till the igth the Barometer kept at the Height of 3 or 4 Lines - 
above 30 Inches: Then deſcending. gradually, it came to 29.9.4 on the: 
25th. Then the Sky was cloudy; and on the 26th and 27th, a little 
Rain fell, the S. and E. blowing alternately. The Winds and Weather 
were various till the End of the Month, the Barometer ſcarce falling 

from the Height of 29. 10 The Cold was moderate on theſe wp in 


the Morning: The Thermometer ſtanding berween 165 and 1699. 


Therefore the eat Cold of this Month was - Degrees 177 4 
Height of the Barometer Inches 30. 5 
eaſt = — — = = 297% 
*" Quantity of Rain Lg Ae — —— 9. 200 ; 


T bis Month began with tough S. Winds Wig Clouds. 'F all-Moon Marck. 
on the 2d, Afternoon. Then E, and 8 E Winds being mixed wich the 

8. Winds, brought frequent Showers and Clouds till the gth. The Ba- 
rometer falling daily from the Beginning of the Month, fell on the 3d 
to 29.3 4, and though it roſe again that Day to 29. 6, and continued 
riſing, yet a ſmall Shower fell in the Evening, But on the 6th, after 
a new falling of the Barometer, there fell above an Inch of Main with 
aSSE Wind; and a ſmaller Shower, with an E. Wind on the th. 

On the roth was the laſt Quarter of the Moon, Afternoon; the Ba- 
rometer roſe; Wind N N E, fair Weather, which continued till the 
26th, with ſtrong N E Winds, ſometimes Weſterly at Sun-ſet': © Tt blew 
hardeſt on the 13th. The ſame N. and W. Winds intermixt, accom- 
panied not only the New- Moon on the ryth, and che firſt Quarter on 
the 23d, but alſo the Days neareſt to the Equinox. 20The Winds were 
moderate before the Equinox, but they grew ſtronger afterwards, and 
brought on a cold Air from the 25th" to the 2h) eſpeelally on the 


26th, one" it froze at Night, and deſtroyed. all the early 1 
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meter falling to 1650, 


a ſharp Air from the 16th to the 20th. 
between 161 and 163®, The Fairneſs of the Weather and riſing of the 
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K. firſt. and ferond Days 
quite fair. © 5 all Moon f the it. "The 860 ſeldom blew from the N. 
unleſs at Sun-riſing : It was generally S. and E. Many ſmall, Showers : 


| Frequetit Clouds. The Morning o the geh was miſty, dark, and then 
rainy: The preceding Night was the bt Quarter of the Moon, The 


Barometer was generally about 29.6, On the 10th, it. fell to 29,2, and 


did not continue riſing till the 13th. , The Air was generally moderate: 
But on the 7th and 8th there Was Wc \ N W. Wind, the Thermo- 


FFF a0 


On the 15th, New-Moon Vi * tlie eee almoſt to 
30.1 Inches. The Northern Winds now began to prevail, and brought 
e Thermometer continued 


Barometer continued till the 22d, when the Moon was in the firſt 
Quarter, after Sun-ſet : And the Barometer having riſen to 30. 1 4 Inches, 


fell that Day and the next; the Wind being ES E. The Sky was cloudy, 


On the 24th, 15 kh, the Thermometer being at 138, and the Ba- 


rometer at 30.0 x Inches, the Sky being quite clear, with a entle 


E NE Wind, a ſhort Farthquake » was perceived by many; in Tuſcany 
and the neighbouring Provinces i it was ſtronger, and cauſed prot Damage, 


eſpecially in the Morea. 


The reſt of the Month was very various, the Winds bring ſometimes 


S. ſometimes E. the Sky ſometimes clear, ſometimes cloudy, but with- 
out Rain. The Barometer ſunk gradually, and on the Zoth, "when it 


was Full-Moon before , it had fallen to 2 50 55 Wind Sr. 


a little cloudy. 


Greateſt Cold — — — — — — Degrees Bol 
Height of the Barometer. — — —+ Inches 5015 

Leaſt — — — D — — — — — . 29.8 

Quantity of Rain, — — — — — ! 2035 


578 * * 


A ſtrong 8. Wind made the OP” Day * though hs Barometer 
roſe a — In the d the Wind 1 to 7 W. 9 N 
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fair; frequent ſmall Showe 


' fell a very-copious Shower. ; 


ower fell with: Hail. Barometer 2. 

1764 9 The Air was very: cold; eſpectally on che - Nang E: Bir = 
the "oh, the Wind being at N E, and dee Sey dear,” the Vines about 
the City were frozen! At the Beginning of f e Moench it Was ſeldom 

8, and very fr ec Cſodds. On the xth 
che Barometer kept at 30 Inches, and fell gradually tilt the rith to 
29.8 2. On the 10th, 2 Days after the laſt Quarter of the Moon, there 


From the 1 1th to the 1th, which M New Noon at Midnight, the 
Wind changing from N W to W. the Barometer roſe. again to 29.11, 
the Sky being almoſt continually clear. Then the Winds were variable, 
but the W. prevailed, and the Barometer fell again: On the 16th a 


23 * 


ſmall Shower, after which it grew clear, and the Barometer roſe again; 


but fell on the 20th, when there was a Shower again, with a S. Wind. 


The reſt of the Month, the Winds being W. and ſometimes S. made 
both the Face of the Sky and Temperature of the Air various; and the 
ſane Winds accompanied the firſt Quarter of the Moon on the 22d, 
and Full- Moon on the 3oth. The Barometer, though ſubject to con- 
tinual Variations, did not much recede from 29 Inches 9 Lines; except 
on the 17th, when it reached almoſt png Fae It remained in this 
Elevation -till the laſt Day of the Month. On the, two laſt Days the 
Sky was ſerene; but fo n 

Except the firſt 3 5 1. the Month, the py, kd (continued 

1 153 and 163 at Sun-riſing. Hut though it generally reached 
o about Noon, yet on the 16, 19, Ve Mis and 19, inert in- 
crng, and S. Wind blowing. it was at 142. of 


| Greateſt Height of & che Barometer mc Month, bebe, 30 


| Quantity of Rain, = = — = = > 2.299 


* 


124 


The Sk was generally, 8 0 che Winds W. on the gelt four June. 


Days of the Month. The Barometer,” which on the firſt Day was at 
29.10 4, 3 97 fell with ſome Variations; and on the Ath, after a 
gentle S E Wind in the Morning, it changed to E NE, and the Sky 
was diſturbed by a ſhort Storm and Shower. The 8 E generally blew 
on the following Days; and though the Barometer hardly ſunk, there 
was a new and more copious Rain, with Thunder, and a W. Wind, 
about 6 in the Evening, it being the laſt Quarter of the Moon. The 
Sky was rainy the next 3 Days, the E. Winds prevailed, and the Baro- 
meter varied between 8 and 9 Lines aboye 29 Jnches.” It fell e on 
the 11th,” there was a ſhort Shower, Wind SSE. 

Then ſucceeded a Serenity, ſeldom 'interrapted” * Clouds | 
and W. Winds alternately, but chiefly the latter, to the E Eud 05 — 


Month. But at Noon —2 was often a £ ntle «oF» from the 13 Which 
at OR _ Save Plare bo the 3 Ae 2 1 
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| Roman Mettoroligital Niarianſir 
The Barometer roſe on the z2th to 29.11, and continurcythere all. 


the Month; but ſometimes it roſe to above 30 Inches. 


The New-Moon was on the 1th, before Noon, and the firſt war- 
2 on the 21ſt, after Midnight, the Sky being ſerene and mild. It 
ul: Moon on the 28th, the Barometer fell, and ſome Clouds ap- 
Pegel with a W. Wind. The neareſt Days to the Sales ecke 


mild. 


＋ he Thermometer was dal between 146 and 1 509i in the 


Morning 5 AC Noon it Was between 1385 11 ene ns 


3}. : +6: T 801 4. N 
Greateſt Height of, the Bargmeter, IT; 4 W — inden 5 


1 1 6 4. 4 2 > 0 


Quantity E. Rain — — —— — ** = — — — 256, | 


119113 7 4 


The ten firſt Day s of chis/Norith had the like ſerene Aspect, though 


the 8 W Winds — prevailed, during that Time the e 


ſtood conſtantly at above 30 Inches. But afterwards it fell? 3 
and Clouds began to ſpread in the N. Ni Decially at Sun-riſing 
The laſt Quarter of the Moon was after the Evening of e Stb, 
and on the following 2 Days the Weſtern Horizon was very Rf eſpe- 
cially about Sun- ſetting; Wind S W. The'New-Mooh abi; after the 
Evening of the 12th,' when there were frequent Coruſcations in the 
NE. The next Day the S W raged furioufly' about Noon, and the 
whole Sky was covered with Clouds.” Alter Sun. ſet it was calm 4. 
e 1 LDL 
5 On the Ach is Bmg gad fallen to 20, 8, und bickkn Clouds. 
appeared here and there. It roſe again to 29.9, and fell again; the 
Weather was various, and on the 18th the Sky was covered with dark 
Clouds, it thundered and rained; Wind $ S W. There were more 


frequent Showers on the ; following Da Sz eſpecially on the 20th, on 


the Night before hien the Barometer ell to 29. 6 23 Wit nd 8 E, and 
then R 
On the 20th, FOES Sun-ſet, was hi ürſt Juarter jo the Mae. the i 


-Sky being cloudy and rainy; a ſtrong N E by N. Wind r6ſe, and raged 


the 1 Day. The Winds were afterwards more mild to the 2 Tk 
The Barometer began to riſe on the 2 1ſt in the Evening, and continued 
riſing. A pleafant Serenity jaſted till the latter End of the Months, 
there being only now and then ſome light Clouds. 
On the 27th and 28th the Wind was at firſt S E, then 8. and $ W, ; 
the Barometer fell a little. But on the 28th, 29th, and goth, a miſty ; 


and thick Band darkened the Weſtern Horizon, it being elſewhere clear. 


On the 31ſt the Miſt was thickened into Clouds, amen. ſunk 


again, a great Shower fell; Wind 8 E. — es 


The Thermometer role to 128 on the 7th, about 2 in the Afternoon; 
and on the 17th at the fame Hour got up to 122: Which was the 


greateſt Degree of Heat in the whole ear, though it raſe alſo to the 


ay Degree . in Aug. 'F * * 1 ** Month: it Woch at V * 
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Aﬀternuon.. * 8 20.10 2 © 0.16 j Jt, 1110 £4 6. OD * <Q} nt 1 
Greateſt Height of * Barometer ne au — Aces 30. 64 32 37 
Leaſt — — — — — A. A 1 — 29550 EW 


- Quantiry-of Rain — — —— u . 3.629 


On the firſt Day of this Month, though. the Ns: Stay Auguſt. 
roſe, and a N E bY N. Wind blew in the Morning, yet, a W. Wind 
ſucceeding, there fell a little Rain; after wards the ſame Wind continu- 
ing, and fometimes changing to N W, the fair Weather continued a 
long Time, there being only a chick Fog i in the Morning of the 5th, 
Pro and 7th. The Barometer then ſtood at near 29.11; and the Wands 
were Northerly, On the gth, the Barometer roſe. to above 30 Inehes, 

but fell again to 29.1 1. On the z 2th, 43th, | and adde the e 
were fo > Wind 8 2 W. R 7. f 31 1 
The fa 1 3 4 — of the Moon was on the 3d — Midaight,, andthe. 
Ney. Aae on the 14th in the Morning; Wind S W. 

The S.S W, which, blew on the 14th, continued inter mixt with W. * 
till the 18th. "On the th. the Thermometer was 12 2 3, on the 16th 
122, at 2 if mM. „ which, indicated The 4 e Heat of the- Whole Tar. 


Noon. n ot + e 
The fair at with Gortherly j = laſted till the 1 : 
then the 8 S W ſucceeding, Clouds * Thunder enſued. It rained at 
Night, the Barometer being at 29.8 3. In the Morning the S E re- 
ſtored the fair Weather for 3 Days, the Barometer vary ing but little. 
Then the Northerly Winds prevailing, eſpecially on the 27th, after a 
ſhort Rain at Night, accompanied by T hunder, the the Ait grew cold: 
The Thermometer fell in the Morning to 1492, and from enge $03 thBZ 
End of the Month varied between 148.z and 147?. 
The Farmers imputed to this Sharpneſs: * the Air the Nins of the! 
ripening, Grapes being hardened,” and the: Cralters ſbrivelled, which | Þ 6 
fore had given Hopes of a plentiful Vintage. Neis er 
In the mean Time the Barometer roſe to 29. 10 25 „ Wind. N * 8 
But on the laſt Day of the Month it feli a little, and tlie a as: x 
covered with Clouds about Noon. LR N 705 bee: ang bad il ba- 


Fo f {\ 6 1. fr { L 
_ Greateſt Height ef che Nacmet i 111. meide 388 K * 
| Leaſt we = —— 5 15 N 4: Fn 3 94 4 


Quantity of Rain 5 
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0 "TY 18 
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dee Northern Part of the Sey in the Morning, Phe Wind 
was generally NE by E. at Suni riſing and 8. about Noon. The Ba. 


rometer varied between g. 80 and 24 9:0,” and though on the gth in the 


Evening it rbſe tö 29.11, it fell 418 a litrle at Night, and the hext 
Day it rained with a % W Wind: We obferved the fame on the gth, 


when after Rain in the "Aﬀernoon and Thunder, the N Band E. 


Winds prevailed,” and the fair Weather feturning laſted till the x2th.. 

On the 2d the Moon came to the haſt OUR Wind 88 W. 'On 
the'gth, New. Moon; Wind N W. AI [- 

The 12th was fa almoſt the le Diy Wind N E by E, and 
then W. The Barometer fell gradually. At Night the Sk as a 
little cloudy ; Wind 8 E. Next Day, the Wind blowing from the 
ſame Quarter, and the Barometer falling gently to 29.9, there fell a 
great Shower, amounting to almoſt 2 Inches. Next ight the N E 
Wind brought Clouds; and the Barometer roſe half a Line. The fair 
Wanken 1 to the ow oe the Cue her ſornetimes . 5 


85 and was at the F ull on the 250 before eg. with che ame 
After the 20th, the Wifmefer ROY bar little from 20 inen Mn 
the Morning the Winds blew between N. and E. generally, ſeldom be- 
tween S and W. This State of the Atmoſphere accompanied the Days 
neareſt to the autumnal Equinex, the Barometer keeping at abour 3 
Inches. About the latter End of the Month Wind N NE. 

The Thermometer ſhewed various Degrees of Heat and Cold, both 
in the Morning and Afternoon. For on the g firſt Days, at Siun-riſing, 
it was between 140 and 142 at Noon between 130 and 133%. Af. 
ter wards it varied very much, for at Sun-riſing it was often at 152, and 
ſometimes at 133 +. After Noon it was generally between 134 and 138; 
about the End of the Month it foſe to 4264; hien was the e 
Heat of the whole Month, Wind Wis” War Fo 


. Greateſt Height of the Barometer — — — . te 3072 "oh 
Leaſt ! nn =; art —. .. — 29.5. 
1 of W rn mn Ces or; Ac in 


* 


or gen 30. Inches: Bur on 1 the $th. at N wi fe it roſe” to toil 12 85 * 


* 3 1 


e lame Night, the Sky being clear, 4 Hours after Sun ſet there 
2 * Aurora Borealis,” which "oat read che Whole Sky frottf N. to 


W. with A remarkable en "Th he Houſes hindered | me from ſee⸗ 
| 4 od | ing 


Rüber Metaniliical Diaries i $743: 


quite to the Heriaon. An Hours after wards, he Redneſz gradually, 
_ to whitiſh: A. little afterwards the, Light was extinguiſhed, . 
and returned again, but fainter toward the W. In. a little Time, it quite, 
diſappeated, The Wind blowed gently m the W. the Thermgmeter | 
wal 34885 ene 20: Do 1d e Paix V 7 din, Danis iNN 
This Northern Light was ſeen, an Hour affen Sun. ſet, inthe. Flach 
ine, but in a different Form. It declined. a little from the N. taward 
the W, and illuminated a third Part of the Heavens with a whitiſh 
Light. Very thin Clouds, like ſtanding; Pillars; aroſe, from the Hori. 
zon, but did not intercept the Light, of the fixt Stars, or ſenſibly yay; 
The white Brightneſs, continued all; Night: But about Day - break it 
grew red, and declined a little toward the E. Thus in the E. the Sky 
ſhone with the natural Light of. the Dawn. but i in the N. with the Red 
of full Day-break :- And ſo was illuminated with a double Light at 
once. The next Evening it was ſeen again from ꝗ till 4 Hours oy 
Sun-ſet. Then upon the Diſappearance. of this Light, a darker. Nigbt 
than uſual ſeemed. 10- ſuccecd. At Rome, though the Sky was clear, 
and it was New-Moog that Night. We did not obſerve any Trace of an 
an unuſual Light, oled 1563569 V7 it no 7 
From the 9th the Barometer. fell nun the fair Weather and 
Weſt Wind continuing. But on the 12th, about Noon, this Wind 
darkened the Sky with very thick Clouds. Then the Barometer fink- 
ing to 29.11 4, there fell a great Shower, of almoſt 2 Inches. SIMI af: 
A little after Sun-ſet, the fair Weather returned; and the next Morn- 
ing Clouds were ſeen only at the Northern Horizon. Wind;S E. The 
Evening being fair, the Barometer roſe to 39.95 ; though the SW blew, 
and then the S. Ty 
Isa the Morning of the 14th, Wind S W. and. about Noon * | 
Noon it rained, The next 2 Days it rained, Wind ſometimes S, and, 
ſometimes NE. On the 1 6th, which was the Day before the firſt. 
Quarter, there was Thunder and terrible Lightning, accompanied wWirh 
Rain ; But in the Evening the fair. Weather returned. The Barometer 
kept ſteady at 29. 10 & till the 19th, hen it. fell a little at Sun fet. Phe: 
next Night ſome-Showers began to fall, which continued to the End of 
the Month, the Barometer being generally above 29.9. They were very 
heavy on the 21ſt, 23d; and 24th; and what is 3 obſervable, on 
the 23d, there fell near 6 Inches of Rain in about 6 Hours, with a very 
ſtrong S. Wind, accompanied with Thunder, Hail, and Lightning. 
The Barometer had fallen that Day to 29.6 4, and the Thermometer 
was at 149“. On the 24th it ine an Inch, though the Barometer 
had riſen. a little. Next Night it was F all- Moon. The reſt: 'of knie, 
Month the Barometer continued to riſe a little, the Weather Was Various, 
but generally cloudy; Wind N. mixt with E. . 5 8 
1325 Thermometer generally kept between 131 and ez In 570 Mons 
AL, it between 139 an 144. ae on Days eth 
| Art 
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at 30.2, the fair Weather returned, and 


Roman Mfeteurolgital Diariat n 
Month it wag between 156 ſh 260 in the Marning: At ee : 


151 and 152. 0 4 The 288 40 NN nity. Hun | 73 382 7 n 


* 1 jo af { tr 


1 * Aa14 (93445 - hs 7 * [ 10 

Saanen Height o of the Baie — == 
0 be x © 5. 4 J 10 1 80 Ft 0 ey 47 * 
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Quantity of Rain 7 a ef On 


The N E and neightoaring Winds blew arnoft 10 # this Month wi with 
various Weather. The Barometer conſtantly kept at above 29.10, ex- 
cept on the 7th and 8th, when it fell to 29.8 with a 8 E Wind, and à 
great Shower fell on the gth, when it was New-Noon after Noon. But 
the Barometer recovering its former Elevation, and exceeding it on 
the 16th, when the Moon had paſſed the firſt Quarter, it roſe to 30.4 % 
with a N E Wind. This Height of the Barometer fell very little thort 
of the greateſt Height of this Fear. In FREY | 

On the 17th and 18th, at Sen-rifing;” the” mhifinonlcter was at Ta 
and 171, with a clear Sky and N E Wind., Then on the 2oth and 21ſt, 
the Barometer fell haſtily to 29.8 3, with Rain, Thunder, and Light- 
ning, Wind S. The Tim deter Was then between 155 and 161. 
On the 22d, after Sun-ſet, the Moon being at full, and the Barometer 
the Thermometer fell in the 
Morning to 166. But the Barometer fell a little, and it rained 
Then after 2 Days of fair Weather (when a cold Air and N E Wind 


in the Morning lad ſunk the Thermometer to 174) Wind NE by 


E. to the End of the Month, either r Clouds or Rain. On the 28th the 


Barometer fell remarkably to 29.1 4. But in a ſhort Time, the ſame 
Wind continuing, it roſe again; and che Moon was in the laſt Quarter 


on the 29th at Ni gh; : 6s: 
This Month 99 the Barometer fell from a remarkable High * 
almoſt to the loweſt, in a 9 þ of 12 1 „ eee eee * 


Greateſt Height - — 5 . Toches 294% 


Quantity of Rain — — TA — — — 2 — 2466 with 


The N E Winds vii prevailed laſt Month, concalbedi ea the 20th. 
of this: The Sky was generally clear, except on the firſt 6 Days, in 
which the Barometer varied between 30 and 29.9, though a lere Bains, 
accompanied it's falling. On the other 14 Days it was but little above... 
or below 30. On the Morning of the Ith (Full- Moon) and on. the. 
roth and 1 ruth] it roſe to 30.2. Atter the 15th, which was the firſt Quar- 


ter of the Moon after Noon, it fell a little from the e of 3001 4, 


and the Sky appeared” cloudy. Gn! 
The Thermometer, which a little before Sun-riſing on. the ad, was; 


at 194; kept on the following Days till the 11th'at the ſame Hour ber 


ng 


tween 164 and 170, But the Cold e it ge on 55 
174 * and then the 55 abated, \IggA wo f 100 et 


TY 1 - Tre — 


U x51 


2 ** 9 * 
* 7 Pk 


Von MAID) Yor 11+; . 
On che zoch about cen, me 8. Winds began to blow, the S th 
be darkened, and the Barometer to fall. This Deſcent being more pre- 
cipitate the following Night, amounted to above. 3 Lines, being) at 
29.5 1 in the Morning. Before Noon on the 21ſt, it thundered; a 
ſtrong S. Wind blew, and a large Shower fell. ui 70 73s) 

On the 22d before Noon it rained again, Wind 8 W, Full-Moon, 
And. becauſe” the Winter Solſtice happened on the:21ft at Sun“ ſet, the 
Winds which prevailed on the neareſt Days to that Solſtice, were for the = 
moſt Part S. mixed with $ W, 8 E, and E; then the Sky was rainy 
to the End of the Month; Winds S E and E; and on the 26th alone 
there fell above 31 Inches of Rain, the Barometer being at 29. 10 3, 
But when it came on the 28th to almoſt 30 Inches, another Inch of 
Rain fell on the ſucceeding: Night; and it rained again the next Night, 
when the Moon came to the laſt Quarter. At this Time there fell 
many Showers, the Thermometer being at 161 in the Morning, and 

; SEA: fe 438 16975.'8 £21 ri D005 
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the Air very mild, -- 


* Thy 
L453 


N 7 19 N . 
) ww 7X 1 : Fs 7 4 $3 Sb © 1 
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Greateſt Height of the Barometer 30.2 
* E. f F Fat "> 7 *. ef £ 4 : | | ; | * 


Quantity of Rain — —, — ;, — — 8.80 
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Since in Feb. the Barometer was at it's greateſt Height, 30.3, and Ca Ohe. 


5 Duations on th: 


» Wh. 5 N | | 7K 1 + «XA eh «e IN 1 , Fe FOLLY 2 
in Jan. at it's leaſt, 2 1.3, the Scale of the Variations of the Barometer 1; ical 


this Year was 16 Lines, or 11 Inch; and the mean Height 29.9. Diaries * 


In Jan. alſo the greateſt Cold of 'the whole Fear was in icated by 2741. 


. 


the Thermometer being at 180; and in Fuly and Aug. the greateſt . 
Heat by it's being at 122. Therefore the Scale of the Variations of 
the Thermometer was 38, or ſo many of thoſe Parts, of which the 
whole Capacity of the Thermometer contains 5000. Therefore taking 
from this laſt Number 122 Parts, Which the Quickfilver did not oc- 
cupy in the greateſt Heat; it's Bulk at that Time was only 4878 Parts; 
and it loſt 38 of theſe Parts in the greateſt Cold. Or if we divide the 
Bulk of the Quickſilver increaſed by the greateſt Heat into 1000 Parts, 
then 11 5 of thoſe Parts will have been loſt in the greateſt Cold. For 
there is nearly the ſame Proportion between 4878 and 58, as between 
% —T. Ü.. , 
The Quantity of Rain that fell this Tear was Inches 48.780. Nom 
from the Obſervations. of the former 8 Vears, the mean Quantity of 
. Rain was 34 Inches; and in 1737, which exceeded the reſt in Quan- 
tity of Rain, there fell only 36.788, Therefore the Rain of 1744:ex+ 
ceeded the Mean by 9,780; and the greateſt of 1737, by 6992. I 
muſt by no Means be omitted, that in the 3 laſt Months of the Near 


none there fell 22.884, which, pot only excecdes ee of 


Rain of this whole Year, bor 2 of the mean yearly, 
| in the 3 laſt Months, . DW. 
1535629% were very un- 


Quantity of Showers this Year fell therefore in 
The Showers” allo of 7), Which meaſtr 
ne Showers A Ju, which meaſur 

ulual ; for ſince our Application to theſe Ob 


rations, we have never 
perceived. 


— | 
. —— 
= — 
| 
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Pere, a whole inch of Water to ſall in that Month. And WY 
was the Cauſe, that the Summer Fruits very much. abounded-with 

Wehe Vear: As the Huſbandmen afcribed alſo the great Number 
of Worms, which injured the rag the doo great eee of 
autumnal Showefs;n07? eilte n e e ne 

Another unuſual e alſo ebnen e Rains: 2 
For many and long Showers fell, when the Barometer was riſen not a 
little above the mean Height. Though it muſt be acknowledged, that 
the Barometer generally fell a little from a greater Thraght before the 
Deſcent of Showers. _ : 5 5 
In this Year, as in others, Ga NW. Winds were lem abi to 

blow; and the E. Winds moſt frequently about Rome. The E. and 8. 

Winds generally brought Clouds or Rain, and the N. and W. Wenn 
fair Weather: Sometimes, but very ſeldom, the contrar r. 

The Winds which blew moſt frequently on the neareſt Days to — 
Solſtice, frequently prevailed in the following Seaſon. We obſerved 
the ſame alſo, with regard to the Winds near the Equinoxes, but not 
altogether ſo» ſenfibly. © This Obſervation Blanchini has obſerved to 
hold for a long Courſe of Years, and I have ſound it ſeldom to vary. 

When the Weather was calm, eſpecially i in Summer, the E. Winds 
were generally obſerved to blow gently in the NMornina, the 8. 825 
Noon, and the W. at Night. OE 

The magnetical Needle varied this Year from N. to W. 160. „40, 
The Increaſe of Variation therefore from 1730, was 4* 400 Fort : 
Variation that Year was 115. 

The following Obſervations on the epidemical Diſeaſes of this Ya 
were made by S. Leproiti, Chief Phyſician to the Pope, and F. R. & 

In the Winter ſome few had Inflammations in the Breaſt; but many 
had Catarrhs, Inflammations of the Tonſils, and rheumatical Diſor- 
ders. About the End of January alſo, ſome petechial malignant Fe- 
vers began, eſpecially among thoſe who lived near the Tiber; many. who 
lived in the fame Houſe being ſeized by them at the ſame Time, Theſe 
Fevers were continual, and did not at all intermit; but they all came 
on like thoſe, which approached moſt to the Nature of Tertians, being al- 

ternately one Day more vehement than another. Theſe were accompanied, 
among other Symptoms, by a vehement Pain of the Head, Which was 
| ſucceeded by a Drowſineſs and Diarrhœa. They were cured by bleeding, 
and the Uſe of Diluents, and the Bark, without any Emeticks or Fu 
gatives, which ſome make Uſe of on theſe Occaſions. 

About the End of the Spring, theſe Fevers were ſcreened by. re- 

lar Intermittents ; which for the moſt Part were favourable, but at- 
rended generally by grievous Head-achs : And theſe alſo were cured by. 
bleeding and the Bark. This Sort of Fevers has continued through the 
Summer and Autumn, to the preſent. Winter. p 

In the Summer ſome were attacked by a Diarrhcea and Cholens 
Some ſpurious Inflammations 1 the Breaſt, and Catarrha have ape 


f 


4 — Bite) of ah ee Anu _ 
this Winter: But the «bove- mentioned intermittin Fevers are 


nne. Oh 963 * 110 Dntnne 94g, 20 i 9 8 45 25 U 105 
Apoplexies;/ ian — Diſardets 1 Lodi it 
is worthy of Obſervation, that Diſeaſes ariſing from-Worms were fre- 


quent in Summer and Autumn, which in ſome acute Caſes: were thrown 
off by vomiting and purging. Vhiswajitiundly obſervable/in the Coun· 
try People. 1110 „„ ‚ TREE NY 1 10 1 f 24 1 Ae 97 W 2 515. Fl 
LXI. 1. he Mildneſs of the preceding Winter prgduced cpidermi 6 
cal catarrhal Fevers in Feb. and March). Bot tn ase rel Obfer- 
March 14, the Cold was uſually ſevere, and was brought by an — 3 
peruous NE Wind, Which blew aa Days befor. (berg in 1733. 


May 3, the Cold of the Nighit inju red the Vines and Wallants, and by Joh. Fred. 
ſcorched the ny *pocullyr in low Places; z ſo that the Ears were af; N. * 5 
. an 


re empty. 4 kd 4 4 op 13615 wh Af 110 4 F. R. F. No. * . 238. Apr. c. 1736. 
0 1 


einne ee wollol 983 eln l ln raids 297 


1 eb; 17; the Baro, meter Was at 26775 which is lower than Lever An Obſerva- 
obſerved Tt before. It predicted a moſt horrid Storm, and Violence "of tion nadi in 
the Wind, which at 38 p. 9;tblew!a great Number of; Tiles: off the 1734, & te 
Houſes, 0 that it was very unſafe walking in the Streets. This Storm * 1 
did great Miſchief, in Sauony and other Parts of | Germany, to the Build. ay 1736. Ys 
ings, Woods, and Gardens, broke old Oaks ard other Trees. and blew 
down ſeveral Per ſons in the open Fields. [RY ZH47 9 pls gage 51 
LXII. In Fan. there fell 134 Meatures of Rain, 14:1vin Det. and 4 Pha 

108 in OZ. but in March and May it rained very little. Fhus on com Hifory * the 
paring the Seaſons together, we find Winter and Autumn the moſt 4% and Earth 
rainy, and Spring and Summer the moſt fair, eſpecially Spring. This Niebel cy. 
is common in our Country, and ſeems to be moſt agreeable to be Lerner rill, ff Prof. 


perature of the Air, and to a hot and — Seaſon of tlie Lear. It may / Phyjick i in - 


ſeem ſtrange, that at Paris ehe ꝑreateſt C e Rain fhould- fall 1 * 


in Jux, Aug, and Sept. as it has been conſtantly obſerved by M. de is > R. f. No. 


Hire. Perhaps it may be owing to the Situation of that Country, which 430. 5. 184. 


has the Sea to the N. and W. and to the Diſpoſition of the Air, that 
ſuch Storms, as ate attended by Showers, are more plentiful 
there in Summer. But we, who are waſhed by — on the 
S. and W. and furrounded by the Apennines on the S. and E, have 
fewer of thoſe rainy Storms : For the Vapours being raiſed from the 
Sex in greater Quantity by the het) Summer Sun, — cartied to che 

Land, may produce: more — — frequent Rains in the Northern 
and Champain Country of Frame: But on our Coaſts, che Vapours 

riſing in leſs Quantity from the Yyrrbent Seay ilk ſupply leſs Matrer 

tor: Rain in Summer z eſptcially as the Apen Nimuhraüns and the 
Winds blowing againſt therm ät that Seaſon frotm ce Midland Count 
tries, will eaſily old them, when they are brought towartis the Land. 
From this mutual Striſe df che Winds from Soa and; Land we dure ſub- 


A F Q L. VIII. Part ii. eJIS918 W119 10 Nann “ Cd 1 wot Jeet 


. EE ee re nn ni rn oo pts ag 


1 
1 
4 | 

7 
Y 
{ 


FRE ICT — A 


Et EE ng es 


— 


is 
2 # 4 


73% 
—— 41 
; 


ha — 
— 8 4 bg — wy 2 > 8 " 
n pI ISIS - * a; — - rn — - 

—— x — ae oe 4 o 1 An — =_ - 2 ” 4a << ot — 3% 
4 — — = „ — r = 5 P . 

— Me — — — — SIG _—__ OT — 

— — 2 - — non — —— — — — 

— os — . 
— — 


1 +. 


— 


8 —_— —— — — £ B 
—_ 4 = = * 4 
-, « Woke N Ini : — "FE * r == f a I = 
_ ET — — x "30 I _ ” 8 _- 4.24.24 ITY IIs —_— Sth. . — 0 — 7 - — 2 8 * FR % — Y N 
— 8 — K 3 n 5 . , | . Sd l ä al > 
_ nn ng oe, RS - — 2 — — — — 1 — — 2 Fx , WL YT OE Re K . 2 PPP r 
— IG _ * FS 2 - — 7 — * a — * * — — — —— — — a q Ys Ky 
— — Fo PW — 8 2 8 2 
- = — GR Ge; : — — — r 3 — rg N 2 * 4.3 
F — n A — — 3 SO - — — Wi l 
= a - A e a or rn * ” * P * 
— VI — - na —— WERE ent zi 5 — 5 
— r — — — — — — — — — — y . — WM 
> i — ene EY — — — I 
2 — p * , 
® 2 — P ee þ — 
4 4 — e — . p NS. 


— 


RE ee — . . 6w’ 5 * 
* 6 LARS ooo ＋ . 


"Al — eee ood” al Ce 
2 


— >; Sc — 


= — — = _ — 
5 - » — — © a 8 5 . 
= RE Err Ine . ̃ ̃ . ̃7⅛—j!r ir noo * 
F. 4 „ + - , ern p — 6 3” : 
8 — 5 3 , 6 
— F on. EE” DN IR SS, x . — — — * 
Ling — — eat ALS, > = "£2 
WC 3 _ — we — A —— — 
2 , 1 3 — > WIG r a 
— ba — * - . 22 - hg 2 = 8 — 
= : — . i ie ac "of 
— — — — — 
— — — 


—ů — 


. , . . ,,. ]« , 7,» 


ä — =———— 
— —ää2 2 ͤ—ͤ—ͤ—„—ò 


4 1 
1 


ble Wing is hung to a common Weathercock, and a 


Wi —— to 'the'St 
the Degrees of Strength on the Quadrant. But this is evidently falſe; 
for the Wind may be raiſed 10 or more D 
Situation by a very ſmall Strength 


Wing to the 30th Degree of the” 
ably; becauſe the pro 


e ee dir and Bur boring 

c to thoſe Summiher-Stotmi; caed by cur People Triper; Which are 
emarkable for Thunder and Lightning; rather than for much Rain, 
The Snow, which lay deep upon the Mountains about the End of 
173, Rl remained upon them in Jun. Fd. and Merch: 173 che old 
Stow being continually increaſed by the falling of new. We often ob- 
ſer ved even Pe/ivins to be covered with Snow: But it ſeldom lay in the 
City, and adjacent Country. It froze only on the 29, 30, und 31 Days 


of the laſt Year; the firſt moderately, the ſecond more, and the third 
kes, when it cha wed after Noon. Haulſſbie's Thermometer was at 37; 
the firſt 2 Days it was calm, but on the 3d 
the End of November and Beginning of Decembor it froze in the City, 


the Wind was NW. At 


firſt more, and then leſs. It hailed Frö. 2g near che City: March 4, 
in the City: Apr. 4, and after the aoth, it was obſerved in the Moun- 
tains. Sept. 14, at Fogyia, there was a Whirlwind and Hail, wah 


did Miſthief to Men and Cattle in the open Fields. 


The Streffgth' of the Winds was various, and they Fe ako oppo- 


fits, Ia Winter the W. generally prevailed, turning ſometimes td the 


S. and ſometimes to the N. which is very common wick us, 3 


the Sea on that Side. The N. Winds blowed ſeidom ] but Jun. 1 and 
25 there was a very ſtrong NE, and then abating a little, and changing 
to the N W, the — were ſprinkled with Sno -wt. 


In this Place it may be proper to an ĩimadvert on the Inſtrument for 
obſerving the Strength of Winds; deſcribed in the Philo/aphical' Trunſ- 
ations *; ; which is not only uncertain, but falſe; N tranſverſe movea- 
Quadrant divided 
into Degrees is placed near it. When there is no Wind, the n 


hangs perpendicular; but it is raiſed by the blowing of the Wind, 


rength of the Wind it riſes more or leis, and ſhows 


egrees from it's — 
of Wind: And the more it recedes 
from the perpendicular, the more the Difficulty of the Elevation of the 
Wing increaſes: 80 that if in the firſt Elevation of the Wing, 2 De. 
grees of Strength of the Wind are ſufficient to go over 10 of 
the Quadrant; then 4 Degrees of < ch will hardly be able to acquite 
10 Degrees more of the 8 and ſo ihe Strength of Wind aug: 
mented to the 6th and 8th Degree will hardly be ſufficient to raiſe the 
Quadrant. Whence it appears, thut 
we cannot uſe this Machine to meaſure the Strength of che Wind ex- 
portional Increaſe of it will not anſwer to the De- 
marked on the Quadrant. It will be better therefpre 10 make uſe 
Dr Furin's Method of meaſuring 1 of the Winde, a 
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Ahaus the Air and Barth for 1532. 
28.92 Landon Meaſure; which was the greateſt Sinking that Tear: And 
though the Liquor of the Thermometer differed not a little from it's 
greateſt Rarefaction, yet People Were almoſt ſuffocated by the Heat. 
On the contrary, the greateſt Height of the Barometer, 29.38, was 
Dec. 10, the Wind blowing 2 Degrees at E, the Air being dry and 
cold, and Veſuuius raging furiouſiy. But that whole Month the Height 
of the Quickſilver was conſtantly obſerved to be greater than in the 
other Months of the Year; but Nav. 20, 21, 23, and Dec. 16 and 19, 
it came to 29.30. The mean Height of my Barometer is 29.4. Though 
the Aſcent of the Quickſilver generally denotes fair Weather and 
Northerly Winds, as it's Deſcent on the contrary uſually accompanies 
impending Rains and Southerly Winds; yet the contrary often happens. 
Hence ſome may perhaps conclude, that not ſo much the various Weight 
of the external Air, as ſome Alterations of the Quickſilver itſelf may 
conduce to the various Motion of the Quickſilver in the Barometer. 
The Thermometer, which was one of Haußſbee's, afforded the fol- 
lowing Phenomenon. The greateſt Heat of this Year was from July g 
to the Beginning of Aug. The Heat came to the greateſt Height Jah 
17, 23, and 24, the Liquor riſing to 4. This Aſcent uſed to happen 
in former Years: But what was peculiar in this Year, was the greateſt 
Heat continuing almoſt equal Day and Night for 22 Days: The Liquor 
keeping about 55, 6, 7, and 8, except Fu 16, when the S. and NNW 
Winds blowing by Turns, with Thunder, it rained at Times to the 
Height of almoſt an Inch, when the Thermometer fell ſuddenly from 

The greateſt Cold was obſerved at the End of laſt Year, and Begin- 
ning of this, the Thermometer falling to 56 and 37, when there was 
Snow on the Mountains, and Froſt in the City. In Dec. when there 
was Ice ſeen, the Thermometer fell to 5 3 and 36. Here I think it 
proper to obſerve, that in the Table put to Hauſſbee's Thermometer, 
Froſt is ſet at the 6th Degree. But I have found from the Obſervation 
of ſeveral Years, that it has frozen, when the Thermometer ſent to 
me fell only to 33. Whence it is plain, that Freezing requires a ſmaller 
Degree of Cold at Naples than at London. This Phenomenon. will be 
the Subject of a particular | Diſcourſe, when 1 ſhall have ae ſome 
more accurate Experiments. Eier ee 00% Das 010'5:y: o 1255 nam 
| I ſhall now mention ſomething about our Veſuvius,. It was ſilent al- 
moſt the whole Year : But at the latter End, after Dec. g, it. began to 
emit Smoak with Violence in the Day, and ſometimes Flame in the 
Night. On the a0th both Smdak and Flame increaſed. greatly. Hence 
on the following Days there was an inward Grumbling and Noiſe, like 
the Exploſion of Cannon, which was heard at the Diſtance of ſeveral 
Miles; ſo that the Windows and Shutters ſnook. Burning Stones were 
thrown on high from the Crater». of the Mountain, «which afterwards 
falling down, and ſticking to the Sides of the Hill, afforded a beautiful, 
9 7" "MELTS I | though 
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628 I. Saite Troention.and Wethed" ͤ ä 
py . aka nnd , Speaacle to our City, and to Places more remote. The 
Afhes were ſcattered 'over the neighbouring Parts farther or nearer, 
© accoft bp to the Determination and Strength of the Winds. From Dec. 
116 ys. 78 a very "thick Smoak, ng, not very high, overſpread the 
N kbauring Flies tt ick with Aſhes, After 555 29, the Smoak and 
Nele 8 4 decreaſed: And Mer Jan. 4, all was quiet. 
We were told,” that Alina at the ſame Time vomited forth a great 
ey of Fire arid Smoak, with Noiſe: And that Sromboli thun- 
dred with an unuſual Noiſe. and threw forth. a violent Flame: So that 
the frequent Rumbling of the Iſland, and Flames burſting out with 
Noiſe, ſeemed to the Inhabitants of the Weſtern Fart of en 
0 two Navies had been engaged in een 
Tapis Year was unfruitful in Corn, Acept Maiz ; but produced great 
| Plenty of all Sorts of Fruit; and the Wine was in N en 
and more delicious than in the preceding Lear. 
An Account of LXIII. 1. It is found by dail y Experience, that Air mut up and con- 
Mr Sutton ? fined in a cloſe Place, without à Succeſſion and freſh Supply of it, be- 
ror pag comes unwholſome, and unfit for the Uſe of Life. This is more ſenſi- 
changing the bly ſo, if any ſtagnatin ng Water be pent up with it. But it grows ſtill 
Air in theHold, worſe, if ſuch an Air as this is made uſe of in Reſpiration, that is, be- 
and other chſs comes moiſter and hotter, by paſſing and repaſſing through the Lungs. 
1 * , Theſe bad Effects, in different Degrees, according to the different 
et a the” iänner in which Air is incloſed, are obſerved in many Caſes; parti. 
Royal Society, cularly in deep Wells and Caverns of the Earth, in Priſons or cloſe 
by R. Mead, Houſes, where People are ſhut up with Heat and Naſtineſs : But moſt 
4 Ho 2 37 of all in large Ships, in which, with the Stench of Water in the Hold, 
Jeſh. F. R. 5s. many Men being crouded up in Cloſe-quarters, all the mentioned Cir- 
and Reg. Coll. cumſtances concur in producing 3 Miſchief than would follow 
Med. Lond. from any of them ſingle. 4 if OG 
5 3 11. The Reaſon of theſe bad Effects i 1s this? It is that Propetty of the 
1741-2, Air which is called it's Elaſticity or Springineſs, which makes it fo uſe- 
ful to our Life, When any Part of it is incloſed and kept from the 
Communication of the outward Air, it expands itſelf, and, in Propor- 
tion to the Cloſeneſs of the Place, loſes it's Spring; and if any Heat or 
Moiſture comes to it, the elaſtic Force may be quite loſt and deſtroyed: 
And not only ſo, but if it happens to be impregnated with noxious Hf. 
fluvia, either from unwholſome Subſtances. of any Kind, or from the 
infectious Breath of diſeaſed Bodies; it will become quite poifonous and 
teadly,” in a Manner ſuitable to the original Cauſe, - 

It is propoſed at preſent to find out a Remedy for this Evil in Ships 
only: But by making Alterations according as particular Places require, 
the ſame may be applied to any Houſes or Parts of them, as Priſons, 

the fick Wards in Hoſpitals, Cc. Now it is a natural Conſequent of 
the Elaſticity of the Air, that when it is rarefied in any Part, {which 
is moſt eſfeltually done by Heat) the neighbouring Air ruſh. that 


Meh till this Part is drought * bo of an equal — and Wen ä 
A | | wit 


0 NN ag eee, . 
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with” itſelf; and this ag in Will be followed by the. F. - next. to it So 
that, if a Conveyance for Air be laid 1 the Hold or W | the 


Ship, and a Rarefadtion of the Air therein be made ; the fool. Air from 
this Place will run or be drawn « yt that Way, and freſh Air from the 
adjacent Parts will ſucceed in it's P Et Ot ER TA 
It is upon theſe Principles that the following, Seng is moſt. bl 
offered to the R. Hon. the Lords of the Admiralt „and Commiſſioners 
of the Navy, which it is hoped will be found e ectual for clearing the 
bad and corrupted Air from the Holds, and other cloſe. Parts of his Ma- 
jeſty's Ships; and thereby prove beneficial, to the Publick, by preſerving 
the Healths of many of his Majeſty's good Subjects ſerving on, board 
the ſame; the whole Thing being indeed eaſy to be executed, and what 
will no Ways incumber, or be troubleſome, in any of the Veſſels where 
it ſhall happen to be applied; the ſame being, in ſhort, no more than 


this: That whereas in every Ship of any Bulk there is already: provided Ne 
a Copper or Boiling-place Propottionable to the Size of the Veſſel, it is 
propoſed to clear the bad Air by Means of the Fire already uſed under 


the ſaid Coppers or Boiling. Hikes” for the,neceſſary Uſes of the Ship. 


It is well known, that under every ſuch Copper or Boiler, there are 
placed two Holes x by a Grate 3 the firſt, of which is for the 


Fire, and the other for the Aſhes falling from the ſame; and that there 


is alſo a Flue from the Fire; place upward, by which the Smoke Gade \ 


Fire is diſcharged at ſome convenient Place of the Ship, 


It is alſo well known, that the Fire once lighted. in theſe F ire-places, ben 
is only preſerved by the conſtant Draught of Air through the fore- 


mentioned two Holes and Flue; and that if the ſaid two Holes are 


cloſely ſtopped up, the Fire, though burning ever ſo briſkly. before, is 


immediately put out. 


But if after the ſhutting up the above-mentioned Holes, . 7 
be opened, communicating with any other Room or airy Place, and 


with the Fire; it is clear, the ſaid Fire muſt again be raiſed and burn 
as before, there being a like Draught of Air through the ſame, as there 
was before the ſtopping up of the firſt Holes: This Caſe differing only 
from the former in this, that the Air fecling the Fire will now be ſup- 
plied from another Place. A 50 
It is therefore propoſed, that in order to car the Holds of. Ships of 
the bad Air therein contained, the two Holes above-1 mentioned, that 
is, the Fire-place and Afh-place, be both cloſed up with, ſubſtantial and 
tight Iron Doors; and that a Copper or.Leaden. Pipe, of. ſufficient 1 
be laid from the Hold into the Aſh-place, for the Draught, of Air to 
come in that Way to feed the Fire, And thus i 15 ſfrems plain from what 
has been already ſaid, Me there Will be from, th Hol d conſtant Diſ- 
charge of the Air therein "contained 3 and, ee hana 45 
ſo diſcharged muſt be ag 'ronſtantly 10 plicd, by. £ reſh he Hold: 
IN or Jught other Commynica 1 0 are, ohen WR th F a 
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whereby the f fame. muſt: be continually. frel he 
more wholſome, and fit for Reſpiration. 1; hel e's | 
And if into this mg Pipe ſo laid into the Hold, other Pipes 
are let in, .communicating reſpectively either with the Well jor. lower 
Decks, it muſt follow, that Part of the Air conſumed in feeding the 
Fire, muſt be reſpectively drawn out of all, ſuch Places, to which the 
: Communication ſhall be ſo made. 
gone Obſerva- 2. As nothing is more conducive to the Health of the buman Body, 
tions upon the than taking a ſufficient Quantity of wholſome Air into the Lungs, fo 
Jame, dub 1" the contrary is attended with pernicious and often with b defixachive Con- 


tical Remarks 


| upon the Uſe of ſequences. 
Widiatl „, One of the great Uſes of Air ; in eee is, to cool on Blood. 


William Wat- paſſing through the Lungs, where Nature has provided, according to 
4 4 80 E the excellent Malpigbius, that the Blood ſhould be diſtributed through 
Reap FR 1, a vaſt Number of exceedingly fine Arteries, which are applied all round 
1742. the thin Veſicles of the Lungs; and by this Means the Blood is expoſed 

| to the Air under a prodigious large Surface, whereby the Putrefaction 
is prevented, which, from the alcaleſcent Qi of char Fluid, re 
otherwiſe be ſpeedily deſtructive. 

Obſervations inform us, that contagious Piſtechpem a are more * 
quent in bot Climates than cold; and in cloſely built Cities fully in- 
habited, than in Towns: The former may, in ſome Meaſure, 8 
from the too great Heat of the Air, not fully anſwering the above - 
mentioned Purpoſes; and the latter from too many People bien 
in the ſame Atmoſphere, thereby rendering it unfit for Reſpiration. 

It has been frequently tried, that if a Gallon of Air be contained 
in a Bladder, and by Means of a Blow-pipe inſpired and expired into 
the Lungs of a Man, without having any Communication with the ex- 
ternal Air; in the Space of a Minute, or little more, it becomes heat - 
ed, and unfit for Reſpiration; and without the Addition of freſh Air, 
the Perſon would f. peedily be ſuffocated. 0 The Diving-bell. is another 
Inſtance of the ſame Kind, where a conſtant Supply of freſh Air muſt: 
be had, to keep out the Water, and refreſh the People included. 

Although Air is abſolutely. neceſſary to our Exiſtence, and Neceſlity 
conſtrains us inevitably to breathe therein, it may be made a Vehicle of 
moſt malignant Poiſons, as the famous Grotio del Cani in Italy; poiſon- 
ing Air — Charcoal, Air impregnated with the Fumes of fermenting 
vegetable Liquors, ſtagnant. Air, either alone or mixed with Water, 
ſoon becomes pernicious, and very offenſive ;/ as in Wells digged for 
Supply of Water, and diſuſed for. ſome Time; alſo in the Wells and 
in the Holds of Ships, where what is. uſually. called the Bulge-water, 
if the Ship is tight, os the Water not pumped out often, ſoon. becomes! 
ſo, extremely poiſonous, as frequently to ſuffocate thoſe Seamen, Who, 
as the Pumps are ſubject to be clogged with Filth, venture down to 
d them 3 and alſo to affect Perfons at aDiſtance-with viotent Head- 


achs, 


_— 
— — 


1 


| changing foul Air in Shs. 

achs, cold Sweats, and frequent Vomitings, which continne more or 
Jeſs, in Proportion to the Diſtande from the Well of the Ship when the 
Injury was received, and the Detztee of. We in the Water and 


Air. 19010 {RIF 502] en Þ 7 0 263 0 
The Air, in Sbigs particularly; "5h" er kable to be vitiated ; not 


only from the Bulge-water, but foi too many People breathing in the 


fame Atmoſphere; eſpecially in Ships of War, Hoſpital. Ship ps, and 


thoſe uſed in the Guinea- Trade for Negroes, where 4 Namder of un- 


cleanly People, being ſtowed too cloſe together, heat the Air, make it 


replete with noxious Efpavia, deſtroy the Particles therein adapted to 


cool the Lungs, particularly the acid nitrous Gas, which is fo abundant 
in cool Air, and manifeſts itſelf not only from the Quantity of nitrous 
Cryſtallizations, Which may be collected from Caverns of the Earth, 
eſpecially thoſe open to a Northerly Aſpect, but from expoſing Pieces 
of the Fleſh of Animals freſh cut, or their Blood, whereby the Colour 

of their Surfaces are ſoon changed from a dark deep Red to a more 
lively and florid one. Air robded of chis valuable Property, and re- 
plete with hurtful ones, not only from the People, but from the ſtink- 
ing Water in the Well and lower Parts of the * Ship ANG: Produce the 
moſt putrid, if not peſtilential Fevers, 

Although the Æguilibrium within Places confined b meintained by 
the external Air, yet unleſs, by Openings properly adapted, the Air 'is 
ſuffered to paſs freely through, the external Rir proves as a Stopple to 


the internal, and only mixes with the next in Contact; as is evident 


from the common 9 — in Privies, which are ſcarcely offenſive in 
clear Weather, but are much ſo in foul or windy, from a Diminution 
of the incumbent Preſſure, when the Vapours chat have been pent up, 
* themſelves to à conſiderable Diſtance. ( 
I To prevent the above. mentioned Trloltiledetey? hel Prestel ce 
Healths and Lives of that valuable Part of the Nation, the Seafaring 
People, many Schemes have been thought of; particularly the Machines 
of thoſe rags very worthy ingenious and induſtrious Members of this 
Society, the Rev. Dr 'Hales, and the Rev. Dr De eſaguliers 5 the firſt” by 
an Inſtrument which he calls The $hip's Lungs *, and the latter by a 
Machine , which is an Ioprovement of as Heſſian Bellows: Buf — 
theſe have been laid before the Society by the Gentlemen themſelves, 1 
| thall paſs them overg and proceed to Aebeten the Contrvanee cemtmon- 
ly made uſe of, I mean the Windfails, © They are made of the common 
Sailcloth, and are "\oſually'betweeh 25 and 30 Foot long, 'accordity; to 
the Size of the Ship, and are of the Form of à Cone endigg obtuſely*: 
When they are made uſe of, they are hoiſted by Ropes to about two 
Thirds or more of their Height, with" their Ba fis di ended" Greuhajly” 
by Hoops; and-'thelr'Aper hanging downwards in che Flatchw: on 
= above each of theſe, öne of 'the'cor me Salz is To diſpoſed, 
MD: cih $0019 i 7] 998 l 90 03:32 CV! Ir 8 AT 46TH 
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that the greateſt Part of the br ge 


board the Hulk at Deptford, before the 
| We of the Navy, M. FR”: Eſqj Dr Mead, e 


— it, is direfted. into 
the Windfail, and e as through aFynnel, into the upper Parts 
of the Body of the Ship. Theſe müſt pe bung up and 0 down. 
every Time they are u 25 and the Supply by this Method is not. con. 
ſtant, Though Cuſtom has” gi wen F to this Device, it is ſub- 


ject to many e * aft, Each Ship having commonly three 


of. theſe, (one to each Maſt) the Seamen are a conſiderable Lime in 
geting | their Apparatus ready, and hoiſting them . to make uſe of. 
2%, They can only be uſed in mild Weather. 34), Neat the Equa- 
tor, where freſh Aix is moſt wanted, there e happen ſuch ſtark 


Calms, that they are uſeleſs by not having Air enough to diſtend them. | 


4thly, The Air hereby admitted paſſes only. into the upper and more 


open Parts of the Ship, ſo that the Well, Sc. receive no: Change there- 


from; and it is obſerved, that ſometimes, upon uling them after ſome, 
ue was drive offenſive Air into the Cabin, and more alry, 


improper to be uſed in "the e ish dige, 19 5 the "Wy 155 12 
between Deckt, And; 11225 ab ede rig ad; none e of the. i 97 


T4 oY £ 


but, 575 f ſome wo tp 28 F eh e may de ap: 
plied to Houſes, cloſe Parts of Priſons, Wells at Land, Privies, Hot 
Pitals, Se. 4 0 

Nothing rarefies Air 10 conſiderably as Heat, and when ee it 754 
a Diminution of the Denſity of the Air, that Part next in Contact will 
ruſn in, and be ſucceeded by a conſtant Supply, till the Air becomes of 


nn equal Degree of Elaſticity. Therefore, if a Tube be laid in tue 
Well, Hold, or any other Part of the Ship, and the upper Part of this 


Tube be ſufficiently heated to rarefy the impending Column of Al, 
the Azuilibrium will be maintained by the putrid Air from the e 


Which being drawn out this Way, a Supply of freſh; Air from the other 
Parts of the Ship will ſucceed in it? 's Pla 
continued, will entirely change the A 


e; which Operation being 
Air in all the. 5 — of, the Ship · 
This Principle, exactly conformable tg the Poctrine of Pacumatics, 
the Baſis of Mr Sufton's. Machjne, 2255 being put in Execution Wo 
rds of the Admiralty, Com- 


their 
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To boil the Proviſions of the_Ship's Company, they muſt have 2 


; 


or leſs, in Proportion to the Size of the Ship, 
and Number of the Crew: This Copper is fixed in Ships in the Manner 
as on Land, having under it two Holes divided by an Iron Grate. 


20 * 


Copper which is bigger or leſs, in Proportion to the 


The firſt Hole, having an Iron Door, is for the Fire ; the Aſhes from | 


the Grate drop through into the Bottom of the other ; the Smoke paſſes 
through a Chimney, and is diſcharged as uſual, After the Fire is light. 
ed, it is ſupported by the Air from the Parts next the Ah-pit 3 but 
having, contrary to the uſual Cuſtom, adapted an Iron Door, like the 
former, made very tight, to prevent the Ingreſs of Air, the Fire would 
ſoon be extinguiſhed, if not ſupplied by ſome other Apetture; in order 
to which, one or more Holes are made through the Brickwork in the 
Side of the Afſh-pit; and Tubes of Lead or Copper, fitted cloſely in 


che Holes, and madefaſt, are laid from thence into the Well, and other 


Parts of the Ship; by which Means the Air next the Bottom of the 
Tubes ruſhes through them, and the foul and ſtinking Air ſucceeding, 


is tranſmitted through the Fire, and paſſes off, without offending, by 
Means of the Chimney; and a Supply of freth Air from the other 


Parts of the Ship continually fills the Place of the former, "the Fire re- 
quiring a conſtant Support, which Support will be wanting, . not only 
during the Continuance of the Fire, but while any Warmth remains in 
the Fire-place, Copper, or Brickwork, as was obſerved on board the 
Hull at Deptford, where the Draught of Air through the Tube laſted 
above 12 Hours after the Fire was taken away. This being conſidered, 
as the dreſſing the Proviſions for a Number of People will take up ſome 
Hours every Day, the Warmth of the Brickwork and Flues will con- 
tinue a Draught of Air from one Day to the next. Mr Sutton pro- 
Poſes thus to circulate the Air by the ſame and no greater Expence of 
Fire than is cuſtomarily uſed for the Neceſſities of the Ship, The Ope- 
ration of the Machine will be equally uſeful in. large as ſmall Ships 


for the greater the Number of People they have on board, the larger 


Quantity, and longer Continuance, of the Fire will be neceſſary to dreſs 


the Proviſion; and therefore there will be required a £ reater Quantity 
of Air to ſupport that Fire. The Size and Nute of the Tubes need 
not be ſpecified, becauſe as the Conſumption of Air is in Proportion to 
the Quantity of Fire, the wider the Tube, and greater the Number, 


oy 


the leſs the Velocity of the Air, and vier verſe. 


I ſeveral Times obſerved in this Machine, when for the Sake of Ob- 
ſervation, after the Fire was well lighted, and the loweſt Iron Door left 
open, that the Flame did not aſcend” fo high, or burn Io fierce 3, but 
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immediately upon bang thereof, 9 8 . of * Was only 
through the Ns the Flame. ſoon recovered. it's former Vigour. 
There is likewiſe, eſpecially in large Ships, not only @ Copper, but 
alſo a Fire- grate; like, 555 uſed in e That the Heat and Smoke 
of this alſo may not be/ufcleſs,. an Iron Pube may be fixed behind the 
1 87 and inſerted. quite through the Brick work, and through the 


2 * * 


eck, ſo that one End thereof will ſtand about a Foot, or little more, 
in the Chimney above the Brick work, and the other will- enter into the 
| Hold, or any Part, of the Ship; ſo that the upper End being heated, 
the Draught of Air will be ſupplied from below, as in the other Caſe; 
N likewiſe, was tried on board the Hul, with an Iron Tube about 
2 Inches in Diameter, and the lighted Candles held at the Bottom ol 
this Tube were extinguiſhed as faſt as by any. of the other, | 
It may be, objected, that a Number of Tubes take up too wack 
Room, rs in Merchants Ships, and are ſubje& to be broken or 
Injured by loading or unloading :. To, remedy, which, it is adviſeable, 
that only one Tube of a convenient Size be made faſt unto the Side of the 
Aſh-pit, and, as ſoon as it comes through the main Deck, to compreſs 
it (a circular or any other Form being equally uſeful) not too — 
and it may be divided into as many 1 may be thought 
neceſſary, (eſpecially as the Bread - room, Store- room, Sc. cannot be 
kept too ſweet, a Branch for each of theſe) and theſe Branches be car- 
ried, between the Beams which ſupport the Deck, till they come to the 
Side of the Ship, and there let down likewiſe between the Beams into 
the Places intended; by which Contrivance their Operation will not in 
the leaſt be obſtruted, and the Tubes be ſecured from any Accident. 
The Simplicity of this Machine, it being ſo little cumberſome, it's 
Operation without any Labour to the Seamen, the ſmall Expence to put 
it in Execution, and maintain it, beſides the F nene Conde 
| ae are other We for it's general Uſe, K 00 
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Stockbolm, Nov. Ke” 1 7 32. 


Conterning a 4K Having the fole 7 for diving on all the Coaſts in the 


Improvement Baltic belonging to his Swedi/b Majeſty, no Opportunity has been want- 
of the Diving- ing to make ſufficient Trials with the Diving - Bell and Air - Barrels in 
1 * ſeveral Depths, according to the ingenious Improvement of Dr Holy, 
= 5 Year 1716, but with ſome ſmall Additions. 

Captainef Me. Experience has likewiſe convinced me, that no Invention built upon 
chanics, and any, other Principles than thoſe of the Campana Urivatoria, can be of 
rv Arr „ Uſe in any conſiderable Depths; or that the Diver, in any other Inven+ 
Swediſh Ma- tion whatever, can be a ſingle Moment ſafe. I wilt not, for Breytty- 
Jefty. No. 444. fake, mention the many Impediments that attend other Inyentions. 
7377. Nov. only that of a Water-Armour, in which the Man is. dcowned .in an 
Cc. 1736. Inftant, when ſuch a Machine receives the leaſt Leak: Whereas Bxpe⸗ 
rience . Wa that when He an nee SET 5 

„latglo 1 1919. 1 Si | ee SAMS $428 Aung: 


rail 3 1prng'eih. 


Diving Bull; as'to my Knowledge it did once, hen the Diver was 1 
| Fathom under Water, and à pretty large Hole happened to be ſtruck 
in the Bell, by a Boult of the Wreck he went upe 88. which T 
Air ruſhed out of the ſatme With ſuch Violenee as àſtoniſed 
holders by the exceſſive boiling on the Surface of the Watet, fear ing, 


not without Reaſon; that the Man in the Bell was dröwneck; but he 


clapped his Hand to the Hole or Leak, and gave a Sign to be haufed 
up, which was done with all the Eaſe 200 Safety as if no Accident had 
happened to him, the Water having you riſen about z a Foot | into the 
Bell by this Leak. 


The very ſame Diver that was wen in tur Bell is 63 vlg of Age, | 


and has uſed the Buſineſs of Diving ever ſince he was 20, in a common 
Diving-Bell, till of late, and is as yet a pretty ftrong and healthy Man : 

He declares that never'a worſe Accident happened to him in his Buſineſs 
but once, when the Bell he was in ruſhed down at once about a Fathom 
or more, by the Cartlefſneſs"of' thoſe that worked the Bell; at which 
Time the Blood came out of his Noſe and Ears, feeling belides an in- 


tolerable Preſſure on his whole Body; which ſhews,” that when a Man 
in a Diving-Bell is ſlowly and gradually let down, he at fach a Time 


and by Degrees reſpiring compreſſed Air, which by the Lungs is forced 
into the Blood, cannot feel the external Preſſure, though of highly com- 
preſſed Air, ſurrounding him, and that of the Water teaching ſome 
Parts of his Body, which Convenience no other Invention can yield or 
afford; where the Diver 1s to draw his Breath from Air i in it's natural 
State. 1W 2 
[ have often with 8 great eat of Pleaſire Served, that when 1 have 
cauſed the Bell to ſtop, being lowered down 5 Fathom, and the Diver 
taking in the Air contained in an Air- Barrel, lowered down a Fathom 
deeper than the Bell, without opening the Cock for diſcharging the 
hot Air; the Water would, by the Acceſs of the Air out of the Wer 
be quite, or to a very ſmall Matter, expelled out of the Bell; and 
when the ſame was again lowered down 5 Fathom more, the ſame O- 
peration with another Air- Barrel repeated, and the Bell afterwards haul- 
ed up, it was no ſmall Matter of Delight to fee, that every Fathom 
the Bell came up, it would diſcharge itſelf of the ſuperfluous and large 
Quantity of Air, which came up from the Bottom of the Bell in ver 
large Bubbles, as big as Eggs of an Oftrich; which Diſcharge of Alt 
and Phænomenon continued, till the Equilibrium of the Air in the 
Bell, and Preſſure of the Water, was reſtored, and till the Bell Ke | 
above the Surface of the Way. 10 y 
At other Times I have FOI) nen no Kir a at 
taken into the Bell, but the TafheIowered down the common, Way, 


and hauled” up again after ſome Time, that 15705 y Inſtant e ind 444 
{+ 
fore and 


Bell ſhould- part with-the*Surfate of the Wa 3 Streng 
Men more Was r dat the Capſton at that Tithe, than 
* the Bell hung ä in the Air; from whence I preſume i it plainly 

Oooo2 _ appears, 


8. 
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Fig. 42. 


appears o that Abe i which alles 3 ui 885 of 4 wg 
Creature; Joſes it's EKHſticity, and that the Lungs of a Man make 4 
Kind of a Vacuum in -the Bell 3 for hieh Reaſon the Diver feels ak 
the [3ryc Inſtant, WC the Bell parts With the Waters a very fart 
Freſſure dj is in Ears. Id K H & fs 5010 1 ei . 12 MICH 105 18 
Though Experiehte thus has taught me, that no Invention! is more 


ſale: and uſe ful | char thecwopmrd Urinatoria,” with the ingenious Im- 


1 


provements of Dr Haley yet I have likewiſe found, that this Inven- 
tion is not to be made uſe of without confiderable Charge, requiring 4 


large Veſſel, and Number of Hands, to the work ing and managing 
of ſuch a large Diving-Bell, and the Air- Barrels with their reſpectioe 
Weights for finking'4 which Charges, however,” according to the Depth 
of Water, and the Value of what is to be fetched up from the Bottom 
of che Sea, may not be regarded: But fince it more frequently happens 
in theſe Parts, that Cargoes of à far leſs Value than the Loadings of 
Spaniſh Galleons, c. arè to be dived for; then next to the Goodneſs 
of the Invention, I have found myſelf neceſſitated to think how the 
Expences might be leſſened, and that the Diving- Bell nevertheleſs might 
anſwer all Intents and Purpoles: 'of Dx teen nien ee is 
as follows:: * 
The Diving; Bell, A B. I hive. aſe, to 8 Wade of Cop er, an 
reduced the ſame to a very little Compaſs in regard to that o Dr Hal. 


Js, as you will fee by the Scale under the Draught, by which Means 


it is eaſily managed by two Hands: Yet I prefume that a Diver may 
not only live in the ſame for as long a Time, and with as much Eaſe, 
at a very conſiderable Depth of Water, as in a Bell of twice it's Capa- 
city, for this Reaſon, though a Man in a large Bell has undoubtedly 
more Air than in a leſs, and conſequently ſhould be able to ſubſiſt 4 
great while longer on a large Quantity of Air, than on a ſmall Parcel';; 
yet becauſe his Head for the moſt Part is kept in the upper Part of the 
Bell, where the hot Air takes up it's Place and Reſidence, he receives 
very little or no Benefit of the Air under his'Chin or Breaſt, though 
never ſo fit for Reſpiration 3 which Air nevertheleſs in the lower Parts 


of the Bell will remain cool a long Time after he has been in the Bell, 


and with Difficulty drawn his Breath; which cannot be denied, and is 
very obvious to any body who has been i in a German Bagnio, and ſuch . 
as:are made uſe of in this Country, where in a ſingle Room all the De-. 
grees of Heat are to be felt, by Means of 'a Contrivance like Stairs to 
the. very Top of the Ceiling, a Man when he places himſelf on the 
uppermoſt Step will feel an exceſſive Heat, ſo that any body not _ 
much uſed to it cannot endure the ſame, nor draw his Breath; but will 
Rint away; whereas on the firſt; ſecond, and third Steps from the Floor, 1 
the Heat is very moderate; may," ſometimes the Air near the Floor pretty” 
cool, When at the ſame Time near the Ceiling the Heat of the fame” 


is intolerable. Twin. not mention many e other Inſtances Phil "off, 
duce. cf boon ed g oC ard 5 
EV 1 "nd 


encounter thi les er r eH a iral T obe of Cop 
per, b, e, take placed e thaflnk Infi 


15 may be taken 8 at Pleaſure, and with Raſt; and 


at the upper End of this Tube b, a flexible Leather Tube is joined z 


Foot. long, th the End of which isa turned Ivory: Mouth- pieces which 
the Diver (as ſoon as he perceives tlie Air to grow hot in the Top of the 


of the flexible Tube in whatever Poſture he is in, ſtanding, ſitting, 
bowing his Head, Sc. And all the while he draws his Breath through 


he not only draws continually, cool and freſh Air as long as any is in the 
Bell, but occaſions at the fame Time 4 Circulation, which is ſo neceſſary 


Preſervation for the uſe of Animals, which I-bave found to he of great” 
5 8 3 and, to. Fug. the POrR: Lee n a a who. nes 


# Y "ST % © OL &S 


and be put into > Mats never 75 little. the Man receives, as it were, a | 


new. Li ©, and incredibible Comfort. and Eaſe. 19V A Q FIJU DFE 
Again, when, in Coal: pits, Levels are e Aren in the Coalic or- long 
= Dykes, the Air of the Level or Adits, gtowing hot by the Breath and 
Sweat of the Hewers- and Workmen for want of a Circulation of the 
Air; I have found it to be an excellent Remedy, to place along the 
Side of the Drift or Adit, a ſquare wooden Box, open at both Ends, 
laid from the Place where the Air is cool and good, reaching as far, by 
joining one Box cloſe to another, as where the Work is carried on. 
Thus, by this ſimple. Contrivance, a Circulation of Air is obtainrd, 
and ſometimes to that Degree, that when a Candle is held at the End 
of the Box where the cool Air enters, the Flame is driven out by the 
Current of cold Air entring and circulating through the Bũũ1t. 


ſhould not keep the End of the flexible Tube. in his Mouth, which hes 
may do with all the Eaſe in the World, yet that the Air would cireu - 
late through the Copper Tube, and he receive no ſmall Benefit by it. 


DDD Dare the Weights for ſinking the Bell, ſo contrived as with; 
Plate E, fixed to the Chains: F F Fears the Ds to ftand be Sha 


when he i is at Ne weib ion om 3d3 219bns 1009 1 03 bald dun 
The Bell is extremely wel tinned: MWübin, al —.—— and; as inal 
Rivers, and the Coaſts, of the. Baltia Sta, the Water is F Ar; 
and. bright, becauſe of, no Ebb and Flood haue placed three ſtrong: 
convex Lenſes G G G. By theſe Means the Diver cannot only ſee what! 
is under him, but likewiſe on all Sides at a good Diſtance, 8 F 1 
* nelle 


e of the Bell, ſo fixed that the 
at the ſame Time not to incumben the Diver when he is in the 'Belby: - 


Bell) keeps, conſtantly, in his Mouth, which he is able to do by Means 
the aforementioned Tube, and the Air from e; by which Contrivance 


to the very Being of Air, (eſpecially in a compreſſed State) and it's- 


By which Experiment I am apt to think, that though the Divetc 


great Eaſe to be hooked on the ſame hanging on the Cable. The Iron 


639" 


e Rare rong Copper Lids" oxy" my 
whietv Lids are ſhit, [when there 0 Geh hb ober ary Je 
Glaſſes from. being 


bn the Böttom of xhie Sea, 4 HAS 0 Preferye 1 the 
| 7 broken. > N i008 21 Haid * Beaute . © GM e l 
—  LXV. T'w\ produce a [ts reat Power at i Tall Pence, is We eve ry 
of a new It. body defires 10 moving Machinery; aud is what,” by this new Iaven, 
vention e, tion, we Have proved Experiments and Practice to be a great Im. 
panding Fluids, | 8 N 
75 their being provement, When applied” to that noble Invention the Fre- En ngine : 2 
conveyed into. Therefore I ſhall proceed to give a thort Deſcription of the Veſſels and 
_ Machinery contrired for that Purpoſe, viz. gl 
| 3 7e. A Pot or Veſſel made of wrought or caft Iton, nearly the Fi; gure 
diately rarefied of a Cone, whoſe Diameter at the Baſe is 4 Feet, with Holes ak 
into an elaſtic the Edge for Nails or Screws to faſten a -lobuar Head of Copper o 
inpellins Force, about 5 1 Feet Diameter. There is then el in the Inſide a ſmall 
„ Veſſel or Machine, which J call a Diſperſer: This Baſon or Veſſel 
draulpreuma- hath Spouts round the Sides fixed to it, and the Bottom thereof reſteth 
tical and other on à Centre- pin; and in the Middle of this Baſon or Veſſel is a 
Wa Socket, with Hblcs: near the Bottom, to let the Water or Fluids paſs 
9 Uks, from above, through an [ron Pipe of about 7 Feet long, the lower 
Kc. by john End of which is placed in the Socket, fo as the End of the Pipe will 
Payne No. be always immerged in Water in the Baſon, to prevent the Na 8 
401. oaks Fluids from returning up the Pipe; and the other End of this Pipe 
1 14 goes up through the Copperthead, which is incloſed very tight, but 1 
*% 1 as it may eaſily be moved with a circular Motion, in order that the 
1 Water or other Fluid, which is conveyed through this Iron Pipe down 
into the Diſperſer, may be diſperſed or ſhowered round, on the Sides of 
the red-hot Pan, or ignified Veſſel, in a very exact Manner. ba, 
This evaporating Veſſel being thus completed, we then take 1, 2, 
or more of theſe Veſſels, with theſe Contingencies, and place it or them 
in a reverberatory Arch or Canal, for conveying the intenſe Heat of a 
ſtrong Fire, the Flame of which encompaſſes the Metal-Pot or Pots, 
and brings them to a red Heat; and in that Condition they are conti- 
nually kept, while in Uſe, with the Water running from a Ciſtern or 
Veſſel (where the Water is heated) through a Gauge-cock down the 
Iron Pipe into the Diſperſer, which conveys it to the Sides of the igni- 
fied Veſſel or Pot, when it is immediately. rarefied or expanded into an 
elaſtic Steam or Vapour, fit for W to give e to W 1 


Sorts of Fee Se. 


\ 1 


A, A Globe madl of Copper, 12 "OE Diameter. | Zane 
B B, Two Braſs Cocks, one oppoſite to the other, fitted very tight, . 


14 


C. 1 Handle or Bale, faſtened 10 the Giobe, 5 which it may be hung 7 


10 EE 1 1919 * 3{ 


„e up. | 
D, 4 A jmal nor or Clack, , ful Yr W 25 + Cock, #1 one 4 b 


28 L* & x 2 


N 0 ( ky 
* A * 11 # 175 * 


The whole, ths. 8 Pounds. 3 "Oat Gin off 1 
Pounds 9 Ounces. 3 Avairdupars + and, l "with Water, it cel 
deduct the Metal, the Weight of 


45 Pounds 2 Ounces, from Which 

Water is 32 Pounds 13 Ounces 4 Auoirdupois, which i is about 4 Glen 

earn about Xt cubical Inches. 5 A: ertu £ 5501 10 Oo E 

Vellel or G 

Water was rarefied or converted . Steam; and by the Pipe E, 2 

the large Cock G, which being e as alſo the — Cocks B B, the 

Sram had. a free Palſage thro "the ( G 

8 or forced out the Air that was in the Globe, and by it's elaſtic 
0 . it's Place; when both Cocks B B were ſuddenly ſhut, 
© e 


obe A taken down and hung, over a Veſſel of cold Water, 


with the lower Cock B, immerged in Water, and then opened under 
Water; on which the Water ruſhed into the Globe very furiouſly, until 
it had ſupplied. the Vacuum, when the Cock was again ſhut, and the 
Globe, with the Water, put in the Scales, and then found to weigh 44. 
Pounds 9 Qunces ; which take from 45 Pounds 7 Ounces, the whole 
Weight, as before, there remains but 14 Qunces, . the Difference, which 
ſheweth that all the Air was nearly excluded out of the Globe by the. 
Steam: In Ounces it ſtands (us, LY which is y near hn 
Vacuum. 

I again excluded the Air out of the Globe with Steam as 5 before, and: 
| both Cocks BB being cloſed wich the Globe full of Steam, we put the 
Globe in the Scales, 910 it weighed 12 Pounds 10 Ounces 4. I then 


opened one of the Cocks, and let in the Air, on which the Scale de- 


ſcended; and, by adding Weigbt in the other Scale, it was found to 
weigh 12 Prands 11 Ounces; which ſhewed that the Weight (not the 
Preſſure) of the Air the Globe contained, was 3 an Ounce Auuir. 
dupois. 


The Globe being filled with Steam as 1 condenſed ny bg 
cold Water on me Outſide of the Globe, and the Metal again made 
very dry, and the Air let into the Globe, the Water from the "condenſed: 7 


Steam was found to weigh 4 Penny-weight. 
The Globe filled with Steam as before, only now ee . 


Globe longer with the Steam paſſing through it, by which it acquired 3 


a greater Degree of Heat; for | found, by thoſe Experiments, that the 


leaſt Degree of Cold leſs than the Steam, a Part would be condenſed 


again into Water, by which the Quantity could not be certainly at- 
tained to, that ks 4 exclude the Air out of a certain Space, which is 
the chief End of this Experiment. But in this Experiment I ſucceeded 
better; for, on A * Globe, When the — was conclenſed, 
the Air let in, an Lok. cold, F105 Make! as followeth, biz. ge 3 
2 8 Pcnny-weig the Weight: without the Steam being 
25 Fqunds 2. Ounc eight Water 

from the RW, or Oe [ETA hay eng nt a 

Al] the Space of this little — is but 2 * or >; of an 


Ounce 


obe I then hung oyer the large Veſſel F, in which . 


lobe A, by which the Steam 


ater converted into a ſtrong claſtic-Steam to 
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When converted kine Steam, 97 


of Water are when ſo divided by the Force of 


A net Invent: ending Flbide. 
Quoce: Jh of Water, by which of an Ounce Pe of Water fil 
Bicak Inches of Space in a Vet) 
0 neatly All the Ar. Trepeasted chis Experiment ſeeral 
Times, and Your near hy che fame; and by 5 che Cock in 
Water, and bp pening 1 it again, as in the frft Experiment, ] found Th 
Weight of Water d be nearly as above; and to make about 2 Void 


or Vacuum; fo tltat 1 Ounce Trey of Water makes 9250 Cube Inches 


of Steam, of equal Force with the like Number of Inches of Air; 


and with this Remark, that the Weight of the Steam is much leſs than 
the Weight of common Air; for in this Globe I found the Air to 
weigh! Ounce: Avoirdupois, or 9 Penny weight Troy; and the Steam, 


which filled the ſame Space. to weigh but 2 Fenny-weight Troy, which 
is but little more than jth Part, and ſhews how jet {mall the Particles 

Fire, and of what 
Force. From which I ſhall conclude, that 1 cubic Inch of Water will 
diſcharge or force out 4000 Inches of Air from a Veſſel of that Con- 


tent, which T have likewiſe proved, by by other. Experiments in working 
the Fire-Engine : Therefore Tfhall make it my Standard i in ſome future 


.. Calculations for Practice, about that noble Machine, 


I proceeded, as before, with Steam in the Globe A; au. condehſed 
it, as in the third Experiment; and then tried the Preſſure of the At- 
moſphere on the Clack or Valve D, and found it required about 10 th 
Troy, to lift the Clack from it's Tube of 1 Inch Diameter; but! in, this 
J was not exact with ſmall Weights,” 

I excluded the Air with the Steam, and in \ Place of the Clack 1 
fcrewed on very tight a Plate, on which I placed a Glaſs Receiver, as 
uſual, with the Air- Pump; and then, turning the Cock, the Air under 
che Glaſs Receiver expanded itſelf into the Globe, by which 1 had 


, equally a Share of the Vacuum partly made in the Globe, and could 
thereby make many Experiments that are made with the Air-Pump, 
Sc. which I mention only, that ſome curious Gentlemen may hereafter 


make ſome further Obſervations by the like Experiments. 


Obſervations 
from Experi- 
ments made 


J. Payne. 


1. That a Pot or Veſſel, of the Size and Shape here mentioned, 


will (being kept to a dark- red Heat, and the Water regularly diſperſed) 


rarefy or expand 50 Gallons of Water, Wine-Meaſure, per Hour. 

2. That a Cube-Inch of Water will make in Practice 4000 Inches 
of Steam; or that the elaſtic Steam of one Cube-Inch of Water is 
ſufficient to exclude the Air out of a Veſſel that is in Content 4000 


Inches. 
. That the above 50 Gallons will produce 46, 000,000 Cube- Inches 


of daftic Steam per Hour, which is per Minute 770,000. 


4. That the ſecond Pot or Veſſel, as in the Draught TAB VI. 2 
will rarefy or expand 40 Gallons of Water, Wine-Maſure, per Hour, 


and will produce 36,960,000 Cube-Inches of claſtic Steam per How, 


1 which | q ger anne ud Inches... 
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That boch eee ney 7585 her make . ;86,000 Cube-Ioches 
4 Th bo Minute, fr N rom 34 Luches of BE 455 ö 
6. That, by an. Experiment made at à Fire- Engine, 40 Gallons of 
Water per Hour, made into elaſtic Steam in this Mao. will elfectu 
ally give Motion to à 24 Inch, Cylinder, Fre Engine. 
That, by true Experiments made at Vedgbury and Newcaftle on 
Ty 55, one hundred Weight, containing 112 Th of Pit-coals, will and 
is " Falncient 3 in this Method to expand or r rarcfy 900 Gallons of Water per 
Hour into an elaſtic Steam or Vapour. .. . f 
8. That, by the beſt Accounts and Obſervations 1 could get and 
they conſume under their Boilers to make the ſame Quantity of 
F. 300 Weight of Pit- coal, at 112 it to the 100, in working a 
Fire-Engine one Hour. 
9. That 95 Gallons of 3 per r, expanded or rarefied into 
Steam, will work a 36 Inch Cylinder Engine. 
10. From. theſe Obſervations 1: conclude, that this new Invention | 
will ſave At leaſt 60 per el, an A to work a A | 
A, A, The two Pots, e 1 * 43. 
B, B, The two Copper Heads or Cites 
C, C, The two ſinking. Pipes, for waſte V. ater, that i is not „ tapered, : 
D, D, Clacks or Valves to ke 7 out the Air. 
E wy The two Diſperſers and Spouts. 


F. F, The Stools with a Centre-pin, on which the Diſperſer reſteth. 


G, G, Lo Iron Pipes, in which the Water is Reva? to the 
R 
H, A Ciſtern of hot Water. 
I. I. Two Cog-wheels to turn the Diſperſer. 
K. 4 Steam. pipe, in which is conveyed the Steam to the Onder. 
IL, The Cylinder of the Fire- Engine. ' 7; 
M, M, Leaden Pipes that convey bot War from. the Ciftern in the 


Diſperſer. 


CHAP. u. 
HYDROLOGY. 


4 


. ALHOLM is a 71 . Seen villge Printed on the A Diferiptio 
Southern Side of a monſtrous high Til, th e Aſcent of which 9 « large Lake 
is not t very ſteep. By a Break berween this Hilt By: another,” which ate _ _ 
Joined by a Rock; Which meaſures $2 Yards perpendicular, and ſeems ,,,. Skipton 
to be about + of the Height of the Miſh; Feonclude che Hill" to be in Craven, tr 
about 120 Yards perpendicular, On the Top of this Rock there ſtill d Couny of * 
VOL, VIII. Part ii, Pppp remains Vork, ,9 
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4 Diſttiptich of: Malhelm Tam Jake 


John Fuller, remains the Appearance of a Channel for 2 or 300 Yards together, which, 
Eſi jun. by it's having no Mould or Earth to cover it, I judge to have been a 
F. R. S. No. Paſſage for that Water, which formerly uſed to tumble over the Pre- 


n eipice, hut now has found a Paſſage under - ground, and flows out at 


the Bottom of the Rock, being now called Air. Head, viz, the Head 
of the River Air, The Rock. is called Malbolm Cove. "FOR 


1 


Between the Top of this Mountain and the Tops of four others, is 
Malbolm Tarn *, (I fay the Tops of them, for though they ſteep a 
uarter of a Mile towards the Lake from their Tops, it is at a Mile 
and an half down to the flat Country on the Outſide.) This Lake is 
between 3 or 400 Acres. The Shape of it is a Parallelogram, the 
Length of which equals about twice the Breadth : There are no Weeds 
in it. In a fine ſtill Day, you may ſee the white chalky Bottom, where 
it is 10 or 12 Foot deep. I wonder Camden takes no Notice of this 
Lake, for it muſt have been there in his Time, and he muſt have been 
very near it; for he deſcribes a Precipice, which I am pretty certain is 
the Northern Side of one of thoſe very Hills which help. to form Mal. 
bolm Tarn. There are but 2 viſible Springs that ſupply it with Water, 
one lies E. the other N W; and by what I could gueſs, there are 
only theſe 2 Springs; for the Diſcharge ſeems to be no greater than 
what theſe Springs ſupply. 5 3 
The ſuperfluous Water of this Lake is diſcharged by a gliding 
Stream, about 4 Feet broad, and 2 or 3 Inches deep; which runs 
above-ground about 2 or 300 Yards, and then dips under-ground at 
two different Places about 10 Yards diſtant from one another. What 
becomes of theſe Streams after their dipping, (thongh the Relation ap- 
pears ſomewhat fabulous, yet) as it is affirmed by all the Men of Credit 
in the Neighbourhood, 1 could not help believing it. About a Mile 
below Malbolm Village there are 2 Springs that diſcharge themſelves 
into the River Air about 10 Yards diſtant from one another, one 
fotnewhat greater than the other. The Neighbours aſſured me, that if 
Wheat-chaff was put into either of the Rivulets at the Place of their 
dipping, in about 8 Hours Time it would come out at the greater or 
leſſer Spring, and not out of both, into the River Air, which is from 
the Place of their firſt dipping about 2 = Miles. By this it appears, 
that theſe 2 Rivulets never communicate in their ſubterraneous Paſſage. 
The Tarn abounds with only 2 Sorts of Fiſh, Trouts and Perch: 
The Trouts very large and red; the Perch far exceed in Size and Good- 
neſs any J have ever ſeen, being commonly 20 Inches long, weighing 
4 or 5 Pounds. They are taken only with Hooks, it being fo deep 
and ſtony, that you cannot draw a Net: The only Bait for them is an 
Earth- worm; the rocky Soil, and the Springs coming ſo little a Way, 
__ - affording them very little of that Sort of Fd. ä 
4 Hab % II. Mar. 8, 1723, the Tide flowed 20 Foot 5 Inches, as J took it 
[in the River by a Level from that High Water Mark to Low Water the next Morn- 


Thames, an 
* A Saxen Word for a Lake. 
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Holland the Salt in the Sea-Water hath been found to be 2 . 
Engliſb Channel, p. 31, he found Sea- Water > heavier aß Conduit- 
Water; and, by immerſing a Lump of Sulphur in it, he found the 


to be 38, and in another Trial >. 


from it, taſting 
Capt. Middleton, being 
from under the Surface of the Sea, which he melted Hf he got 40 


ating in it. 


5 * an * 
2 * * of | _ 
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1 


55 Way R nahi vn ſoveral Wathrs, 


3 Oxide ff; 


But on Bb, 16, 1735, the Tide roſs at thai ſame Place 6 Hiiches 


above that Marky arid flowed near 2 Foot * _ 1 Hour but one 
before High Water. A 21 


New Crane, Feb. 17. 1735˙6. 


VN. B. If the Tide had flowed it's Fall Time, it 6 wal hives flowed 
half an Hour longer, and had drowned che whole Level. 2 


III. Dr Hales, 10 bis learned Paper lately read at the Royal Sociay, 
wherein he propoſes a Method of rendering Sea- Water freſh, and whol- 
ſome to drink, mentions a Diverſity of Saltneſs of the Water at the 


| Nore in the Mouth of the 7. hames, and the Water taken up in the Me- 


diterranean Sea, this containing = of Salt, the former 23. Mr Boyle, 
in his Obſervations of the Saltneſs of the Sea, #4, ſaith, that about 


In the 


Difference > — 3 but by Diſtillation ad. ſiccitatem, p. 33, he found the Salt 
It is certain the Sea differs in Salt- 
neſs in different Parts: It is in general obſerved, that in hotteſt Cli- 
mates the Water is the ſalteſt. At Moſambique Mr "Boyle, ib. p. 29, re- 
lates an Inſtance of a Ship drawing two Hands-breadth leſs Water than 
uſual. On the contrary, when Salt- Water freezes, it hath been thought 
to let fall all it's Salt; the Ice of Sea-Water, and the Water melted 
freſh, and being good for boiling Meat and Peaſe in: 
in Hudſon's Streights in Fuly 1738, took lee 


Quarts of Water, which he evaporated to Dryneſs, and out of that 
Quantity had only fix Ounces of Salt, or about 319. 

IV. Exp. 1. Upon ſteeping or infuſing ſome Scrapings of Gall i in it, 
(after ſtanding a long Time) it turned of a bright Purple Colour, _ 
Exp. 2. Upon the Inſtillation of Ol. Tartari per Delig. it immediately 
became troubled or muddy, and ſeemed as if Goblets of Fat were fluctu- 
This unctuous Matter, upon long ſtanding in Repoſe, 
came gradually into cloſer Contact, and at laſt ſubſided. 

Exp. 3. Upon the Inſtillation of Spirit of Viiriol, it depoſited A 
Milk-white greaſy Sediment; which, after 12 Hours Repol, occu- 


pied 4 Part of the Vehicle or Liquor. 


Exp. 4. Being mixed with a Solution of Saccharum Saturni, it let fall 


a ſmall Quantity of a greyiſh Powder. 
Exp. 5. Being ſeverally and ſeparately mixed with Solnicniof :Subk- 7 


mate, with Fp. Fal. Armoniac. and with Sugar of Violets; it neither 

fermented, depoſited any Sediment, -grew-turbid, nor changed-Colour ; 

Eo only from the Sugar of Violets, which turned i it of a dark Green. 
is. Pppp 2 Obſervations 


N. *y 
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ung 10d was 4 Inches Higher" than had been Known for 40 Years be- Feb. 16, 
fore. 3 . 


1735-6, 
Mr Thomas | 


Jones. No. 
440. 5.85 
Jan. Ce. 
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An Examina- 
tron of See: 


Water frozen 


and melted a- 
gain, to try 


what Quantity 


of Salt is cun- 
tained in ſu 


Ice, made in 
-Hudſan's 


Streights. 5 


Capt. Chriſto- 


pher Middle- 
ton, F. R. &. 
at the Regue 
of C. Morti- 
mer, R. &. 
Secr. No. 461. 


p. 806. Aug. 


Se. 1741. 


Experiments, 
by Way of A. 
naly/is, upon 
the Water of 
the Dead Sea 


upon the hot 


Spring near 


_ Tiberiades ; 


and upon the 


Hammam 


Pharoan Va- 
ter; by Charles 
Perry, M. D. 


made on his 


ourney thro? 

the Holy Land, 
&c No. 462. 
p. 48. Read 

Feb. 25. 


1741-2, 
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I cannot (from the aboye Taper and the Appearances which 


8 0 ©: reſulted from them) conclude, that this Water is impregnated with any 
CRP Thing more than mere Salt, Which is of a very acrid, alkaline Nene ; 


preſumed, 1 think, that it neither partakes « 
nor yet of a pure, genuine Sulphur : And, conſequently, as I take it, 


Experiments 
(&y Way of A. 
nahfuc aher 
the hot Spring- 
Mater near 


Tiberiades. 


and ſomething elſe, which may be of a compound Nature, partly ſul- 
Weds and partly bituminous.” Bot, to ſpeak: negatively, it may be 
ff Steel, Alum, nor Vitriol, 


can afford no other, nor better Effects, to ſuch as may bathe in it, ths 
other Sea-Water ; except only, that it's greater Degree of Salt, and 
ſuperior Weight, may ſomewhat heighten the ſame Effects. 
Exp. 1, Oil of Tartar. per Delig. 565 being mixed with Fiſs of the 
Water, it became troubled and muddy; and after ſtanding 12 Hours in 
Rex poſe, 4 of the whole, from the Bottom upwards, appeared like white 
Wool : But this woolly Water, being ſeparated by Filtration, and left 
to dry, ſeemed no other than a yellowiſh Oker. 

Exp. 2. I mixed Iſs Sp. Vitriol with Siſs of the Water, and; alter 
12 Hours ſtanding ſtill, I found a a large Sediment of a white unuous 


Matter. = N 


Exp. 3. Solution of 'Sublimate Zis being Sink Fik & the Water, it 
became turbid and yellowiſh, and yielded an earthy Sediment i in ſmall 
Quantity; whence I conclude it contains a Sal murale. 

Exp. 4. One Ounce and half of the Water, mixed with 305 of a 
Solution E Sacch, Saturni, depoſited a greyiſh Sediment of a lateritious 


Matter, in ſmall Quantity. 
Exp. 5. One Ounce and half of 0 Water, Adee with 26 95. Sal 


 Armoniac, turned turbid, of a Colour betwixt Green and Blue; and 
after 12 Hours Repofe, yielded a woolly Sediment of four Digits deep. 


Exp. 6. One Ounce and half of the Water, mixed with 5ls dach. 


Violar. became troubled, and of a dark-yellowifh Colour. 


Exp. 7. One Ounce and half mixed with 5s of Reaping of Gall, 


became of a fine Violet Colour; but when ſhook, was as deep as Ink. 


"Obſervations. This Water (as appears to my Judgment) contains a 
good. deal of a groſs fixed Vuriol, ſome iu, and A mural Salt of A 


limy Quality, 


ö too falt and üb for inter har Uſe; bus bs hin in ol 


+... mult be good for all cutaneous Diſtempers, and elpecialtyib# deni 
8 and Le 15 
310 tretoty 


For it will powerfully deterge,” ſcour, and clean the ex- 
Pores; and it may, by it's Weight and Stimulus, reſtore them 


do their natural State, Strength, and Elaſticity. It may, by the ſame 
Mlieans, reſtore. the loſt or impaired Tone of the Solids in general: In 
Conſequence of which it may thin the Blood, Help: W's Circulation, and 


promote | 


* 


| Diſcaſes. | 


| 5 eee * 1 
Exp. 1, This Water beir mined in the Ser ings : of 0 7 i = 
feſted no 8 Change at firſt; but 2 after i ing it grew EW. Die Hamm . 
What green. I ; * can - 
: "Rags 2. Upon the Foun of Sp. $a. Armoniac, i it became turbid; le be 4 
and on ſtanding ſome Time in Repoſe, e dark- greyiſh Powder, the Way to 
in 10 Ao 0. | , Mount Sinai. 
a Four Ounces. of the We” being m mixe xd with 5 OY 
| 8 Manie no Change, except what would e reſult, roo 
the Tincture of Violets. A 

Exp. 4. Being mixed with a Solution of Sach. Saturni, it became 
immediately very turbid; but on ſtanding ſome Time in Repoſe, i 
e a large dark- brown Sediment, leaving the Vehicle troubled ad 
whit! = Hi 

Exp. 5. 1 mixed. a 7 af Siblimate with, 1 upon which 1 it be- . 
came immediately yellow; but, after ſtanding at Reſt, it depoſited a 
voolly unctuous Matter, in ſmall Quantity. NU. 

Exp. 6. Being mixed with Ol. Tariari per Delia, it became of « chyly | 
Colour and Subſtance, or of turbid pearly Colour. 

Exp. 7. Being mixed with Spirit of Fiirich. it manifeſted no Change, 
either of Colour or Tranſparency. * pag 
Obſervation. I conclude from the Phenomena which appeared upo „A- 
nalyſation, that this Water is impregnated with a good deal of 4 1 5 
earthy Sulphur, a neutral Salt, a ſmall Quantity 65 Alum, but no Pro- 
portion of Vitriol. 

This cannot be uſed . it being nauſeous beyond Expreſſion : : 

It ſmells. ſomewhat like rotten Eggs, but much worſe. But, uled by 

Way of Bath, it may cleanſe the Skin of all Foulneſſes, purge and de- 

terge the cutaneous Glands from all foul noxious Humours: It may, re- 

inforce the natural Heat and Vigour, (where they are decayed). and may 

reſtore the impaired Digeſtion : And hence, finally, it may promote 

Virility in Men, and Fecundity in Women. It may likewiſe be uſeful 

8 the Gout; as alſo in Epilepſi ies, and other Diſeaſes of the nerxous 

Claſs. | % 

e Newbauſel, commonly Nd” Cement. Moser, V ters Are Of Be Ce- 
well known by the Learned. Kircher in his Mundus ſublerraneus *, * ment-Waſzler. 

Dr Edward Brown, in his Travels + and Facobus Tollius, in his, Epilts: 2 by 

lle Tinerariae |, have mentioned, chem, not to e of d leſs con- n BY 

hiderable Writers. 10 by ae ohh 4 hi Alias, FR . 
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Siſebce. It is Feld bh U ver, at che) Were aecſchebtff fund in 165 
When Newhauſe] was plundered. and burnt, . The Miners, in chat Coh. 
> © fuſion; cönckalec them TIoftruments in che Mines, 'where they Jah in 
W ben taken out; and che more. ſo, in Proportion as they lay deset 

This indocen them to thake Channels to receive” theſe 2rific Waters, 
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Channels, In che ſmaller Biſon they pur little Pieces of Iron, fach as 


Hotſe-ſhoes; and in 3 of 4 Weeks time, find them turned to Copper, 


tinually iſſue to the Thickneſs of 4 Straw. Both theſe Springs open on 
the South, one of them 3 Paces on the Lefr-hand from the Entrance of 
the Chamber, the other 5 Paces more . inward. _ To keep the Waters 
from being waſted, they are brought through little Ducts, partly into 
Channels, and partly into. ſquare Baſons, where they throw their Iron, 

We obſerved, that the Channels made for the Reception of the Water 
and Iron, are ſo carefully diſpoſed on the Ground, that none of the 
dropping Water cdn be loſt. "What is received after that manner in one 
Channel, runs over into another, that into a third, and ſo on; but the 
Efficacy of the Water is diminiſhed in every Channel. "Tn the middle of 

— the Wall of this Chamber there drops a peculiar limpid Water; which 
is therefore collected in a particular Baſon. 7 5 this they throw the 
Copper made in the other Chambers, when they deſire to have it more 
pure. As the Chambers are "ſteep, the Waters that flow from the 


Channels and Baſons, are quite abſorbed by the porous Dorner an -1 
ite i 465 | | | E in . 


he 


—_ Eyporinanto bn ay hide en feerrabiians 647 
Mine... Beſides. theſe: eh there are in the Caverns of the 
Mine many moiſt 585 which, give a 97 a Colour, to Iron; 
which ſhews That Lk of * Facts of e Mine are of. as 
Nature, Et We ns W140 9105 
The Water wow ; greeniſh 3 A the B. ons 3 e a: clear Clas i it is ny: 
tranſparent as Cryſtal. It has no Smell, but has an aſtringent vitriolic 
Taſte. On our taſting it at the Spring, it bliſtered our Lips. Whilſt 
we were in the Mine, and travelled 3 or 4 German Miles thro' ſubter- 
| raneous Windings, we felt no other diſorder in our Lips than a flight 
itching; but as oon as we came into the open Air, they began firſt to 
ſwell, and then, to form Matter, When the Water drops in larger 
Quantities. it grows weaker, and has a leſs ſenſible Effect upon Iron, 
It is ſo far from ratting the wooden Troughs and Baſons, which receive 
it, that it conſolidates them, and makes them laſt longer than they 
otherwiſe would. The Chambers in which the Baſons are incloſed, 
have not any ſtrong Smell, or any Titel, in them, But in ſome of the 
Chambers, one may find ere and there a little Stone reſembling blue 
Vitriol. At the Sides of ſome of the Caverns, we found a ſort of Salt, 
mixt with a moiſt, yellow Earth, inſipid, and friable like the Lapis Spe- 
cularis. The Miners, a people {ub ect to Diſeaſes, drink this Water, . 
as a medicated Potion, in deſperate Piſorders, with great Confidence of 
Succeſs. It ſoon works either upwards or downwards, or both ways. 
In an Ophthalmia, the uſe of! it is ſafer, if! it is Pie with Caution after 
the manner of a Collyrium. 
The Copper obtained from theſe Waters is more pure, more quctile, 
and more fuſible, than any other ſorts of that Metal; which makes it be 
ſought after in the making of Snuff. Boxes, and other ſuch like Utenſils. 
Whilſt this Copper i is yet in the Water, it is more friable, than after it 
is taken out: For then the Particles are more ſtrongly concreted, and 
grow ſolid. The Scum beforementioned is only indigeſted Copper 
precipitated from the Water, and adhering to the Iron. It is carried 
every Year to the Copper - work at Newhauſel, and is there melted into 
the pureſt Copper; and that without much Loſs; becauſe the Iron being. 
corroded by the Copper-water, leaves but very little heterogeneous Matter 
in the Seum. Before theſe Springs were injured by a Inundation, which 
happened in our Time; a much greater Quantity of Copper was produced 
from Iron, For it is certain, that in 1707, 88 hundred weight of Iron 
was turned to Copper, whereas now they hardly get 20 hundred Weight: 
_ in: Year. Hence we may conclude, that this Inundation greatly dimi- 
_ cd the Efficacy of the Water: For fewer Chambers formerly produced 
more Copper, than is now made i in 20. Indeed many of them now do 
not produce any ſolid Copper, but only the Scum already mentioned, 
which muſt at laſt. be melted down with a ſtrong Fire, --;; | 
I ſhall now relate the Experiments made. by me and my. Friends, i in 
order to vilrayer, more cent che He a e Wie 3 
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& and; moſt pregnant Copper/Waret | 


1 Powder ; ; and. peng ae boiled: to Dryneſs, lelt Zis of 2 
eniſh, Refduum, > This Refluum: being afterwards diſſolved in Water, 


+ Bak a green Solution; which! being filtered and evaporated, yeilded 
Jij of a cryſtaliform Vitriol. Wen Famed: of the Founder Was 7 
lo; and Gr. vj in Weight, 


A Pound of. the ſame. Water, f Paasieiiaed with. Oil of. Tartar; grew 


rid, abd became. of, a Sear, Salley; 116; ee ee 
: F iltre, which beipg dried, afforded Dijſs, with a little common Salt. 


A Pound of the Water i in a Bottle cloſe ſhut, began ſenſibly to tinge 


a ſmall Wedge of Iron, that was Put into it, of a Copper Colour, 
having ſeveral Bubbles adhering to it. The next Day the Water grew 
turbid and whitiſh, having ſeveral whitiſh Streaks at the Bottom of the 
Bottle, and about the Wedge and ec ſome E dona a ee 
or. Copper · xe Sediment. bas. 5: val ; 


11 theſe Experiments we learns, H Dahn eng 3 8 0 
That this is a true Copper. Water, * faturated with- vino! of 
Cope, and that it: flows from a Solution of Pyritæ in the metallic 


Veins ; and hence that it may be called a vitriolaied Mater. 


2. That this Water. corrodes and diſſolves Iron, and prec ipitates the 


Particles of Copper exiſting in it, as in a Menſtruum; or lets them fall to 
the Bottom, after being ſeparated. by this Diſſolvent; aſſuming the 
Form of the injected Iron, to which they adhere. This is abundantly 


confirmed by a nice Inſpection of this Copper: For it is formed into 2 


ſolid and ſmooth Maſs, but infinite little Grains, like the Eggs of 


F iſhes, uniting, it coaleſces into one friable and extremely brittle B. Body. 
It is a Thing well known to all Chymiſts and Workers in Metals, that 


one Metal is precipitated by another. Thus Quickſilver diſſolved i in 


Agua fortis precipitates Silver; Silver precipitates Lead; Lead Copper; 


and Copper Iron. Hence if you diſſolve Copper in Aqua fortis, and 
then put Lead into it, you may obſerve the ſame Tranſmutation, as 
we have now obſerved in our Copper-Water: For that Menſtruum il 


corrode and diſſolve Iron; and in that Action, the Copper being mixed 


with the Menſtruum, will be ſeparated from it, and gradually and gently 


ſubſide into the Place of Iron. 

Theſe Rules being eſtabliſhed, the Notions which ſome knw too 
haſtily admitted, on conſidering the Effects of theſe Waters may eaſily 
be refuted. 

1. There being taken out of this Water a Quaitity of Copper equal 


to the Iron put in, it is falſly inferred, that the Iron being corroded by 
the Water, lets fall the Particles of Copper which it-contained, as freed | 
from a Bond, and entirely conſumes che other material Een and 
makes them vaniſh, | ol 2 


| end- 


2. Nor can the * N an 5 11 8 


1 in all this Work of Nature: Which the Alchymiſts perſuade 


themſelves 


 ” er, ves. mne, ap 
wem felt and otherb to bb BY 45 iF a more ignoble and | he 
: Metab could have it's hole gubftande chä nged into another more peri ect 
and noble. For it ſufficieh u pears. from-thele' Experiments, and is 
evident fror phy ſidap Reaſurſng gie rhat dur Water by no Nang changes 
Iron into Copper bar np galten of Copper; with which 
it was before aper e th Na tths eontraty' might de proved: from 
our Obſervationi. For if ron and Copper, che moſt nearly related 
Metals, cannot be changed into each other by Fog Aſſiſtance of Nature; 
much leſs can it be expected from Art, how ſkilful ſoever. Now that 
Iron and Copper are more rlated than any other Metals, is made more 
than probable by Henattlius in his Kreſs Hiſtorie, or Hiſtory of Pyritæ, 
where he affirms; thattamong ſo many Experiments, he never met with 
any one Piece of Copper Ore, that was not affected by the Magnet. 
Thus this attractive Virtue of the Magnet operates upon Copper next to 
Iron. And as Iron and Copper both afford what is properly called Vi- 
triol, which cannot be ſaid of the reſt; in the ſame Form; for they are 
of the like Subſtance and Colour, green or blue; if chere was any ſuch 
Thing as the pretended Hermaphrodite Vitriol, it would certainly be 
diſcovered in this 'Workmanſhip of Nature, which it is not. 
That this Water of Newhauſel, as was ſaid before, derives. all it's 
Power and Efficacy from a diſſolved Pyrites''of Copper, is proved alſo 
from the Works at Schmolnicæ: For the hoſe metallic Country about 
that Town is full of Copper Fyritæ; fo that the Copper: Water abounds 
not only in the Mines, but on the very Surface; ſo that it is more preg- 
nant and efficacious than this of outs. In dry Weather the Peo 5 of 
 8chmelnicz pour common Water upon Heaps of Pyritz, which being 
received in Troughs and Baſons, acquires the fame Power and aper | 
as the natural Copper- Waters, 
VI. Obſ. 1. 1 took Z iv of the Weſtaſbton Water, with as much Milk, An Examina 
and ſet them on the Fire; as ſoon as they boiled, the Milk began to . 2 
curdle, which denotes a brack iſh: Salt of * neuter Nature. 'The Water ; Rs be. 
changes Syrup of Violets green. 8 > en e Tb. 
Obſ. 2. Some Powder of Galls np i this Water, gives it a a Tinge Beach, E/q; a 
of a brown Purple, by which it appears, that this Water is Chaly- 7 oath 
beat : For all martial Waters will, with Galls, turn blackiſh or inky. © that of Holt, 
Obſ. 3. A fixc Alcoli, as Ol. 7, artar. per delig. and a volatile one, as by Ambroſe 
Sp. Sal. Armoniaci, cauſed a white peel which denotes an aumi- Godfrey 
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nous cretaceous Earth. { $63. ON : e Us AM 
Obſ. 4. A Solution of: Salt of Lead, be "A+ Cream: like, or a 28. 18 3/41 

troubled milky Colour. e 1941. 9 4 
Obſ. 5. The uſual. acid Spirits, ix. Spirit of Salt, Nitte, and Vi- i 


triol, cauſe no Alteration which ſhews that the Water 1s irfelf i im. 

Pregnated- with an Acid! 5990. 4 0 89131 170804 9 4161927 * * 4 

— Obſ. 6. The Water being evaporated to dls, der ts. Aline 

Cryſtals of a rough or: auſtere Taſte, being of at ptie athre; and 

N a martial yellowiſh Okre TART is adac Abrede Toadfione) 
OL VIII. moat WY ie OOTY” | E And 
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and ig * eee bt iz fergnents gory on. "The remaining N 
Bring, being evaporated 19, Dryneſs, leaves a Salt. of a Jixiyious alialing 
Taſte. 1) Of e Groot! 10 0 tel $111 136316 
Ob. z, Some of theſe Salta being 1 Water, 3 Pu que of 4 
diſſolve very readiſy ; hut 4 Part will. e wa all, bu pL is of 3 | 
talcky Nature, and unalterable. in the 2 r 
Hence we may obſerve, that chalybeat Waters, As long 2s. 180% re. 
tain their natural ſulphureous Gas are capable of keeping ſuſpended, ot 
- floating in them, theſe talcky Subſtances; but that BoiJiog drives away 
that dylphureous Gas, upon which, this talcky Subſtance ſubſides, and 
cannot again be diſſolved in Water, and remains fixt. gainſt the Power 
of the Fire; for it ſuffers. no Alteration upon qa 5 Iron, Neither 
eee Flame, nor melting, as neither doth. Talck itſelf... 3 
Obſ. 8. Theſe chalybeat Waters contain ſomewhat of the awe Na- 
ture as our cathartic £p/om- Sall, only not ſo mild upon the Tongue; 
for by this Examen, when their Gas is gone, they are found to contain 
two Sorts of ſuch : like Earths ; the one abſorbent, fermenting with A. 
eids; and the other fixt, or talcky: And that this Subſtance is realhy 
talcky, is confirmed by the digging up of a Pretty deal of Talck in 
the finking this Well. 
All the Salts of the egen Waters are more enorally n than 
acid, being of a martial Nature, impregnarech with. ee which 
gives them a muriatic Taſte. | 
We may hence conclude, that FA We: Ag ban Water is a very. . 
chalybeat Water; and, by Report, more plentiful. and more conſtant 
all the Year round, than the Well at Holl, which Spring diminiſhes 
much at a certain Time of the Tear; but both ſeem, alike for 5 Vir. 
| tues, and phyſical Uſe, being both alike martial. 
. Examine VII. 1. The Water is bright and clear to the Sight, of no Smell, 
tion of the yet of a bitter Taſte. 
3 To know it's conſtituent Parts, the PRES Experiments were 
minera ater, 1 
by Conradus-* made; and, firſt, to try whether there is any alcaline Salt in it. 
Hieronymus A beni ſb Mine was mixt with the mineral Water. ' Rheniſh i ne is a 
Senckenberg; ſubdilixed Acidum eſſentials in a ſpirituous and: oily Liquor: Wherefore 
e 3% an alcaline Salt ſhould have been, manifeſted; but it — unaltered. 
Diſtilled Vinegar is a ſtronger vegetable Acid: 5 but, mixed wich the 


thod in general 
for examining Water, Procures, no. Alteration, Fea WY Ye AN: 


mineral Wa- Spiritus Salis, Nilri, and 771 the 9 8 ſtrongelt and N mis 


Hers. Ibid. geral Acids, being mixed with the mineral Water, there was ng WE 


EF ee Precipitation. 
Mercurius ſublimaius corre, is Diſtolution of Quickſilver | in 
cem centred Spirit of Salt, which, being diſſolved. in common diftilſed 
Water, mantfeſted not only the volatile, but alſo the fixed alcaline Salt 
in any Liquor, inſomuch that it ien the Volaliles to a white, and 
the bxed 2 caline Salts to Wiſts Foe Fa e ie 65 Water, 


Preci tat ö e 
a. no pl whe Fol | 5 2 villa 


\ 


ar Au brd 


 Vitrlahiw: rut is ih. 5 Sa intitnately ur ited With krönt. Earth's 

fling diffolved, and put into an6ther Liquor, it will Preſentl N 

the W Salis by eee them; but ſhould it find no co 7 

Salt, then reren of the Tron Farth will fettle to the Bottom; 4 is 

common in di flolving. all Softs' of of Cofperas : Andi ſo it happened 

mixing this mineral Water Witt i it, when 4 brown Powder: ſettled; Which 
is the Terra r 5 CONS 601 eo BER Wa 11 

"All theſe Experiments thew evidently, that no kale Salt is in the 

fid mineral Water. of eee ee 
For, to try whether there 15 any acid d to be bound in this Water, 

the following, Mixtutes were made: e | 

Agua Calcis Vie, Which contains an Earth Tprdghtted vin 

line Salt, makes a very quick Diſcovery of an Acid, by Precipitation; ; 

but, mixed with this Water, cauſed ho V xiation,ss 10 71 NGO 
Hrupus Violarum, having a very ſenſible vegetable Tincture, which, 

by mixing it with 4 ſmall vantity of any Acid, turns red, and, Wick 

an alcalins Salt, a but, Mixed with this Water, keeps it's Colour!” | 
Oleum Tartar per deliquiton, which is an alralint Salt, diſſolved in | 

Water : 5 And, * * 4 4 jt | 2114; YO. t 
Spiritus Salis Atmoniact, x volatile altabine Salt 10 Water, they being 

mixed with this mineral Water, the Mixture grew milky; and a little 

after a white Precipitate'ſertled. This happens when à fixed or a vola- 
tile alcaline Salt meets with la neutral Salt; then Men's your together,” and 
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ſomewhat of the alcaline Earth falls down. bi %, 
Milk mixed with a mineral Water, 00 bolted eq at Projperti of; 
will make a Separation, by meeting with either an acid or alralinß 51 


in it, or, by finding of the laſt Salt, the Mixture will change red; but 
our mineral Water may be boiled with it in ſeveral Propottiohs,' with 
out any Change or Precipitation. 1 $49) 
According to theſe Experiments, there is no 4% Sal in this Wire ; 
To fee whether there is no Iron or Copperas 16099105 4 „ 
If the Solution of Galls is mixed with Any Liquor, tha At bk, ble 
then it is a Sign of Iron or Copperus; but our mineral Water, med wich ag e 
it, turned a little brownifh, becauſe of the Salt in the Watertrtr. 
To know whether there is any Brimſtone in a mineral Water, — ©... 2 
to be inquired with a poliſhed Piece of Silver, which, being pat i hone, es 
the Water, will turn black or el win; bot this did not ID MIR 
this Water... n 
To find out the ade 2 in K Water, Fi molt fn 
with it Soſutio Argenti, which turns inſtantly white, and 2 Ahr Precpf. 
tate falls, being the Luna Cornet. ee 
A Solution of Setcharum Song, mixed with the Water, 12 the 
% 07 CE TON D9%L 198 W 
All the aboye-mehtionsd Exper ments certify; - thi tout Fe Wa. 5 
ter contains no alan nor acid Sah, no Tron, eee or Brimſtone': 


TE from the ſame Experiments it is evident, at the CHilienbum 
Qqqq 2 Water 
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hg Sa Mirabile GL AVUBER conſiſt ing of amn Salt, aol it's 
Terra fluxilis, and an Acidum vitriolicum; but with this Difference, that 
the Sal Mirabile will ſoon! melt in a Crucible with a*pentle Fire; but 


Rimark by 
C. M. Ibid. 


5. 834 


Kumar en Ghiltenhany Arena bHitert t 
er dend af a Sal dium feum vel neurumi aud a dilsolvable Tr 


e be Parat“ 0 I. tb 8 


15 5 boy wt — = L* 1. precip ny! Solution 1 


* 


"Theſe neutral Salts have always their Otiem ec an alcaline 1 al 


Sal, alcali fixum,. and Acidum vitriqli mmm. 


The Arcanum duplicatum of the Sal alli, Si pere, and "Aridi 8 


vitriolicum. i vx 


4 $0} dium, is rn be untlerſtond n Salt being heither of zn 8k 


| 41 
UN e 8 on boning? 2111: FP ui cet Nip 100 bine 


acid. Salt; and, according to the | alralin# Salt they meet with, ſo they 
are qualified. So we have the Tartarus  Vitriolatuty' conſiſting! of. the 


Tarlarus vitriolatus, Arcanum duplicatum, c will not melt, even with 


dhe ſtrongeſt Heat, becauſe of the Difference of the Earth in the ala: 
line Salt, plies in the common altaline Salt is very fixed,” but in the 


common Salt very volatile and fuſible. 


Such a Sal medium as the Sal insb we find in this mineral Water, 


yet, mixed with ſome. common Salt. 


4 


As for the Bitterneſs of this Water, abind ils is no Schr Reafor: for it 
than the Terra Cretacea, which is proved by the Epſom- Salt, where the 


Terra alcalina Salis communis, joined with the Acidun vitriolicum; e 
after the ſame Manner in the Sal mirabile, the alcaline Earth cauſes the 


bitter Taſte. The ſame may alſo be found, by mixing Quick-lime with | 


Spirit of Vitriol, and it will produce a very bitter Taſte; but the Mix- 
ture of Quick- lime with Spirit of Nitre COONEY: a Bitterneſs which er. 


ceeds Gall. 30 


One Pound Troy of this Water yields 29 Grains of the ſai Sal me- | 


dium; and 3 Grains of the Earth. 


2. The R. Hon. Lord Cadogan, had e a don Accbbßt 
of theſe Waters to the Royal Society on April 17, 1733, being a Letter 
his Lordſhip had received from Mr Tho. Dunaafs, Surgeon to his Lord» 
fhip's Regiment, dated at Glouceſter, March 25, 1735, wherein he gives 
an Account of ſome few Experiments he had made on theſe Waters, 
which moſtly agree with the preceding ones; as that there were no 
Marks of a chalybeat Nature in them; nor any Signs of Nitre or Sul. 


pbur: But that fix Quarts of this Water being diſtilled very carefully, 


the Sediment at the Bottom of the Veſſel was nothing more than Alum 
and Sal Gem, to which it owes it's purgative Quality. Some of the Salt 


— 


of this Water, being put into a Solution of Silver, quickly made 4 
Precipitation of the Silver. Mr Dundaſs ſays, that ſome alcaline Li. 


quors, as Oil of Tarlar, Spirit of Sal :Ammoniac, Fe. being dropt into 


ſome of the Water, immediately produced a violent Efferveſcenck 
which n ſhews a. great O's which he aſcribes to the Alum: 


yi 
# 
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| Difference ng otherwiſe, chen hy ſuppoſing): chat that the Heid, which prone 


4 tion, when the Humours: are of an alcalzſcent Nature; Bord when | 


PT 


about a Mile beyond the Village, was deſirous to dig a Well for the Ser- 
as it was probable, that he would be obliged to dig pretty deep, I was 


5 1 „ Ege pda hto at Dulwieh. 
this Water, MI. Serickenherg found no ſuch Efferveſcerice” en mn 
theſe two alcaline Liquors withthe Warer 4-bur'only ſays it grew em 

and à little white Pręeipitata ſubſided. Icam account ſor this tnate 


the Efferveſcence in Mr Dundafs*s Experiment! was a. volatile Cal. 
which was not quite ſpent in being carried no farther than Glouceſter, - 
but which was quite cvaporated and flown away before the Watet ame 
into M.. Senckenberg's Hands in London :* And as to the Alum, Mr bene. 
kenberg did not attend to it. 0 2 
Mr Dundaſs thinks theſe Waters ny be oft Uſe Ins a r Conſtitu 


« aceſcent, muſt do Hurt.“ 
VIII. .Dulwich:is a Village lying about 6 Miles'S. of Tonen at "i He Account of 
Foot of that Ridge of Hills which divides the Counties of Kent and = new Purg- 


Furey, The Purging - Springs, which have been eſteemed for about . S 4 Ii 


100 Years, and are commonly knomn by the Name of Dulwich: Naters, | ang 
have been improperly: ſo called; thoſe Springs ariſing in a Valley ori rey, &y John 
the'S. Side ot thoſe Hills, in che Middle of a large Common "he? go" 
ing to the Pariſh of Lewiſham in Keut; "whereas Dulwich | is on N y bg 
North Side of the Hills, in the Pariſh of Camberwell in Surrey, © ab. Ibid. 

There has not been any medicinal Spring obſerved in Dutwich, be- 5.835. 
fore that which is the Occaſion of this Diſcourſe, | 

In the Autumn of 1739, Mr Cox, the Maſter of a well peil. 


Houſe of good Entertainment, called the Green Man at Dulwich," lying 


Prof. 


* 


vice of his Houſe, there being no Spring ot good Water near it. And 


willing to obſerve what Strata of Earth he dug through. The firſt 20 
Feet in Depth ſeemed. to be only the Clay, which, in a long Tract of 
Time, had been waſhed off from the ſteep Hill, at the Foot of which 
his Houſe is ſituated. It was intermixed with Pieces of Roots and > 
Leaves, and with other Fragments of vegetable Subſtances. In bg. FIR 
40 Feet deeper, the Clay was found of various Colours, brown, bluaſh, 
= black, intermixed with a conſiderable Number of Pyritæ or Cop- Koh 
peras Stones, and ſome pretty large Maſſes of the Waxen-vein or Lu 4 
Helmontii, which is alſo Wund! in great Plenty on the eee near the 
Spau at Scarborough. th 
The Well being digged to the Depth of. 60 vie Pet no Water ap- | 
pearing, Mr Cox cauſed it to be covered up, and gave himſelf no far. 
ther Trouble about it that Winter. The following Spring, on my com- 
ing down, it was opened. } found 25 Feet of Water, of a ſulphutcous” 
as and Taſte, which went off, aler US Welt had been Kea ſome 
ays.. ih Vo CA | Wee 
As 1 had a ſtrong 38 hin: «kia Water A impregrar q with? 
ſome Mineral, I . an lig inte e Nature of it by. the, Howe 
ing Experimencs: art A 6 18 S EN SA Fo 18 —9 ef. 
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6. Being mixed with Oil of Vitriel, 1 Oil of Tart, a much 


it abounds, [Exp: 5: and 6] may, 
of the Sulphur, which is Ge galt flying off, as appears by the ſttong 


l Wann e eee 
2. Ie beate gretu, when mined wit a Src View chr eo. 
bur difap ered In a few Days, 1 59079 e 
5 0 Being paured on Green Tea, it "aid! net ag ite any Colour. 
Being mixed with powdered Galls, i it *acquired': A acer rown 6. 
Toe chan Rain-Water bd, and” continued turbid; Wheiras' the Raja; 
Water continued clear, after the Galls were ſubſided! Þ 39%, hs 7 


* 


5. Being ſhaken in a cloſe- ſtopped Phial, it difploded FL 5 Fapour on 
opening the Phial before the Commotion cealed, "with a m re Audible 
Noiſe than common Water did l ry 
more conſiderable Ebullition was raiſed, than by the Mixture of thoſe 
. Liquors" with Rain- Water. 

7. Six Quitts of this Water, Volpgy boiled to 1 Pint: let fall a large 
e arty of -a fine, whitiſh, inſipid Powder; and the Water ſo boiled 
had a very ſtrong ſaline Taſte, with a Mirture of Bitterneſs, ' not un; 
like the Sal cartharticum amarum. e mai 

8. It let fall a copious white Sediment, © on ehe Addition of the of 
of Tartar, which has the fame Effect on a Solution of A or ** 
Fal cal harlicum amarum. 

„The boiled Watet, alter it had den off 108 i Earth, precigiarl 
"large white Flakes, on the Addition of Oil of Tamar, 

10. It differs from a Solution of common Salt. For the Oil of Ta: 
tar, being dropped into that Solution, cauſed only a flight e 
which was ſoon afterwards abſorbed again by the Water, 

11. It does not lather with Soap. 

Faving made theſe Experiments, [was ſatisfied, chat this new wh 
was really. a Purging-Water, as it has ſince been found by Experience, 
Some of Mr Cox's Family drank of it with Succeſs, which encouraged 
ſeveral other Perſons to try it, to their great Advantage. 

Being drank freſh, in the Quantity of 5 Half-pint Glaſſes, it purges 
quickly, not ſinking, but raiſing the Spirits. 

It is found to be very diuretic. 

Theſe Properties of the Dulwich. Water do not ſeem to be owing to 
any of the Materials found in digging the Well, The Pyritæ are known 
to be a Mixture of Iron and Sulphur ; but this Watc: ſeems to have 


hardly any Parts of Iron in it (Exp. and 4]. The Spirit, with which 
wad, a be © Fermentation 
aps, be owing to a 


Smell of it, after it has been for ſome Time covered up. And Mr 


Cox has lately informed me, that a Silver Cup, which has been often 
uſed in drinking this Water, has acquired a'yellowiſh Colou. 


The Ludus Helmontii affords. nothing but Iron: Nor does the Clay, 


through which they dug, diſcover any Salt in it's Compoſition: We | 
may cheroſare-conciude, that the Hill, which lies between the old 11 
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| _ 3 new one, contains The. purging Salt, with ah theſe Waters | 


impre 
19 1 not nd 1005 sab Diferente ten te old; 91 new 
Watt except in the Convenience of drinking them. The od Wells 
are at 4 Diſtance from any Houſe, exce t ſome few Huts, and expoſed: 
do the Rain and Land-Floods, by Which they are often mjured : The 
6k Well is a Mile or two nearer 12 HO, well ſecured from * In- 
juries of the Weather. , 45 


Drcember 11, 1760. 1 Hh A 2; 
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1x When firſt we ſaw the 4 it Was el and ihe ind Deſcription of 
belt of the Shape and Proportion of a Speaking - Trumpet, the ſmall 4 Pater-Spout 


End being downwards, and reaching to the Sea, and the big End ter- . 


minated in a black thick Cloud. The Spout itſelf was alſo 7 black, 2775 1 


and the more fo the higher up. It ſeemed to be exactly perpendicular 30' M Long. 


to the Horizon, and it's Sides perfectly ſmooth, Wictiout. the leaft Rugs, 9* E. from be 


gedneſs. Where it fell, the Spray a the Sea roſe to # conſiderable 1 


Height, which made ſome what of the Appearance of a great Smoak. 5 M, Joſeph. 


From the firſt Time we ſaw it, it continued whole about a Minute, Harris. No. 
and *till it was quite diffipated about 3/. It began to waſte from below, 48. . 9 5 
and fo gradually up, whilſt the upper Part remained entire, without. - ag 4 
any viſibſe Alteration, till at laſt it ended in the black Cloud above. 4 
Upon which there ſeemed to fall a very heavy Rain in that Neighbour- 1 5 
hood. As it waſted, the Bottom of Du remaining Part was Was 

ſomewhat like the Trude of a Tree broken aſunder : There was but little 

Wind, and the Sky elſewhere was pretty ſerene. We judged the Spout 
to be above 2 Leagues off, and I think the Angle under which the 
ſmall End appeared, muſt be at leaſt 20/. According to which Eſti- 
mation, the Thickneſs of it muſt be e off PE cke and its 
Height or LEN 27715 2 of a Mile. 
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very near the full Sea- Mark; the draining one of his princi- the damp Ai, 
pal Callicries near: Whitehaven,. in the County of Cumbenland, which 2 4 Co! Pit 
was known would be near 80 Fathom in Depth to the. beſt Heute ef He le — 
Coals, which is z Yards: thick the Work was carried on Day and Bar- n 
Night very: ſucceſsfully, through ſeveral Beds of hard Stone, Goal; and within 20 
OA Minerals, 'till the Pit was ſunk down 42 Fathom flom the Sur- 7474 f the 
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very full of Joints, or open Cliffs, which divided the Stones into Pieces 
of about 6 Inches ſquare, the Sides whereof were all ſpangled with: Zul. 
phur, and in Colour like Gold. Under this: black Stone lies à Bed of 


Coal 2 Foot thick: When the Work men firſt pricked the black Stone 


Bed, which was on the riſe Side of the Pit, it afforded very. little Water, 
contrary to What was expected; but inſtead thereof a vaſt Quantiry of 
damp corrupted Air, which , bubbled through a Quantity of Water, 


then ſpread over that Part of the Pit, and made a great hiſſing Noiſe; 
at which the Workmen being ſomewhat ſurprized, held a Candle to- 


| wards it, and it immediately took Fire upon the Surface of the Water, 


and burned very fiercely; the Flame being about half a Tard in Dia- 
meter, and near 2 Yards high, which frightned the Workmen ſo that 


they took the Rope, and went up the Pit, having firſt extinguiſhed the 
Flame, by beating it out with their Hats; the Steward of the Works 
being made acquainted with it, went down the Pit with one of the 
Men, and holding a Candle to the fame Place, it immediately took 
Fire again, as before, and burnt about the ſame Bigneſs ; the Flame 
being blue at the Bottom, and more white towards the Top. 'They 


ſuffered it to burn near half an Hour, and no Water being drawn in 


that Time, it roſe and covered the Bottom of the Pit near a Yard deep, 
but that did very little abate the Violence or Bulk of the Flame, it till 
continuing to burn upon the Surface of the Water. They then extinguiſhed | 
the Flame as before, and opened the black Stone Bed near 2 Foot 
broad, that a greater Quantity of Air might iſſue forth, and then fired 


it again; it burned a full Yard in Diameter, and about three Yards 


high, which ſoon heated the Pit to ſo great a Degree, that the Men 


were in Danger of being ſtifled, and ſo were as expeditious as poſſible 
in extinguiſhing the Flame, which was then too ſtrong to be beaten out 
with their Hats; but with the Aſſiſtance of a Spout of Water, of 4 
Inches Diameter, let down from a Ciſtern above, they happily got it 
extinguiſhed without further Harm. After this no Candles were ſuffered 

to come near it, 'till the Pit was ſunk down quite through the Bed of 
black Stone, and the 2 Foot Coal underneath it, and all that Part of 


the Pit, for 4 or 5 Foot high, was framed quite round, and very cloſe 
jointed, fo as to repel the damp Air, which nevertheleſs, it was appre- 
hended, would break out in ſome other adjoining Part, unleſs it was 


carried quite off as ſoon as produced out of the Cliffs of the Stone; 
for which End a ſmall] Hollow was left behind the Framing, in order 
to collect all the damp Air into one Side of the Pit, where à Tube, of 


about 2 Inches ſquare, was cloſely fixed, one End of it into the Hollow 


behind the Framing, and the other carried up into the open Air, 4 


Tards above the Top of the Pit; and through this Tube the ſaid damp 


Air has ever ſince diſcharged itſelf,” without being ſenfibly diminiſhed 
in it's Strength, or leſſened in it's Quantity, ſince it was firſt opened, 


Which is now 2 Years and 9 Months ago: It is juft the ſame in Summer 
as in Winter, and will All a large Bladder" in a few Seconds, by 0 
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the Neck of the Bladder, ab 1 55 cloſe with one's ae. 
The ſaid Air being put into a Bladder, as. is above deſcribed, and 
tied cloſe, may, be carried away, ad, kepr fone Days, and being after. 
wards preſſed gently through a ſmall” ipe into the Flame f a "Carte, | 
will take Fire, and burn at the End of the Pipe as long as the Bladder 

is gently preſſed to feed the Flame, and when taken from: the Candle, 

after it is ſo lighted, it will continue burning till there is no more Air 

left in the Bladder to ſupply the Flame. This ſucceeded in May laſt 

before the Royal Society, after the Air had been confined in the Bladder 


for DRE CT IE eds ß ie, 
The Air, when it comes out at the Top of the Tube, is as cold as 
„„ „ 7 % ee. 
It is to be obſerved, that this Sort of Vapour, or damp Air, will 
not take Fire except by Flame; Sparks do not affect it, and for that 
Reaſon it is frequent to uſt Flint and Steel in Places affected with this 
Sort of Damp, which will give a glimmering Light, that is a great 
Help to the Work men in difficult SELL ood colt 
After the damp. Air was carried up in a Tube, in the Manner above 
deſcribed, the Pit was no more annoyed with it, but was ſunk down 
very ſucceſsfully rhrough, the ſeveral Beds of Stone and Coal, without 
any other Accident or Interruption, till it came to the main Seam of 
Coals, which is 3 Yards.thick, and 79 Fathom deep from the Surface; 
and the ſaid Pit being oval, viz.. 10 Foot one Way, and 8 the other, 
it ſerves both for draining the Water by a Fire-Engine, and alſo for 


raiſing the Coals. 3 


II. Exp, 1. In a cylindric Glaſs Receiver, open at both Ends, whoſe 4, Faberinent 
lower End is plunged in Water, and upper End covered with a Plate few char 
with an Hole of near an Inch Bore, a Candle of fix in the Pound will _ Oy in 
not burn quite the Time of one Minute before it goes out. e ahh 

Exp. 2. A Candle will burn almoſt as long when the Receiver, is 4, the burning 
quite / = fe rod // „ Af Cn > 

Exp. 3. The Receiver having the Hole of the Plate open, and a 4 8 
Pipe at Bottom communicating with the external Air, will burn but a i , 
little longer than in the firſt Experiment; and if you blow in at che aw noxious Va- 
Pipe with your Mouth, it will go out rather ſooner. Pour, even 

Exp. 4. Blow in at the Pipe with Bellows, and the Candle will burn en 2e, Bor- 
; . | mae Ds Loon a Wap RN eee $49 8 Bs tom of the Pit 
. long as you will. D | 21 
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mcation with the outward Air, unlzſi the outward Air be forcibly ariven in ar the. /azd Communication or - 


Pipe. * the Rev. J. T. Delaguliers, LED. F. R.S.. Ns. 442. 5. 81. - Joly, Er. 1736. 
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ML. 1. Io June 2733, 8 Fariner, in Hopes of edge 4 perpetual 4. Offs 
Spring of good Water, funk; a Well, whole Diameter J 10. the tion of an ex 
f T 45 Feet; (through a Soil whoſe Surface was à Kind of Brick #raordinary 
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Vill in iu Ie Earth mixed with Sand; which in deſcending became latent wholly 
of Wight, ) hard, coarſe, yellow Sand) which Work employed the Labourets a- 
Mr Benj. 

Cooke, F. R. G. bout 20 Days, without finding the leaſt Appearance of Water. 
No. . At the Diſtance .of about 48 Feet from the Top, a Stratum of a 
379. Of, &c. mineral Mixture, about 9 Iaches thick, was dug through, without any 

* Inconvenience ; z nor were the Work men in the leaſt incommoded in car. 
rying on the Work, till about the 12th Day after, when towards the 
Evening they were none annoyed with a faint ſuffocating Heat, (which 
they compared to that coming from the Mouth of an Oven) and which, 
as they were drawn up, was moſt remarkably perceived, when they 
came oppoſite to the mineral Stratum above mentioned, to come out in 
the Form, of a warm ſulphureous Halilus. 

The next Morning, a luſty young Man attempted to go 508 (Hand 
over Hand, as the Workmen call it) by Means of a ſingle Rope which 
was uſed to draw up the Earth digged out; but as ſoon as he came op- 
poſite to the above-mentioned Siraium, he. became incapable of ſuſtain- 
ing his own Weight, fell down to the Bottom, and died immediately. 

Another young Man, not ſuſpecting the Cauſe, had the Rope abi, 
drawn up; and having ſeated himſelf aſtride a Croſs-ſtick fixed to the 
Rope for that Purpoſe, was haſtily let down to his Friend's. Aſſiſtance; 
but when he came to the ſame Diſtance from the Top, he was obſerved 
to give the Rope a very great Shock, and when he came to the Bottom, 
fell down, as the other had done before him, was. ſeized with violent 
Convulſions, which held him more than a Quarter of an Hour, nl 
then he expired. 

A third Perſon, in Hopes of fetching up this ſecond before he was 
quite dead, was tied faſt into a large Baſket, and let down with more 
Caution; but when he came to the ſame Stratum, finding his Breath 
going, (as he expreſſed it) he cried, out, and was drawn, ug again; but 
remained in the open Air, for the Space. of near half an u, pale 
as dead, panting and ſpeechleſs. 

The dead Bodies were, within 3 Hours Space, drawn vp by the 
Help of a Sort of Tongs, uſed to fetch Things up from the Bottom of 
the Sea ; but brought ſuch a diſagreeable Stench in their Cloaths with 
them, as made ſeveral hardy Men, who aſſiſted in doing of it, vomit. 

The next Day a Cat was let down, and at the ſame Place ſeized with 

Convulſions; but being drawn quickly up again, ſoon came to herſelf; 
which Experiment was repeated ſeveral Times for ſome Weeks follow- 
ing, by which it was found, that this deſtructive Vapour was ſometimes 

i | of a greater and ſometimes leſſer Force, and ſometimes quite gone, 1 

4 that the Cat felt no Uneaſineſs; and a lighted Candle, which would 

ſometimes be immediately extinguiſhed as ſoon as it ſunk below this 
deadly Stratum, would burn clearly at the very Bottom. 
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| , It was very remarkable, that there was a whitiſh Fog- 1 in: che Well 
bs | Goth thick, that. one could bu or ſes a d nnen. Ws are fs 


* £ : nf I 
| " 1 Fi 4 . 


| ater 
' a ; 
\ | | * | 


* W > 4 F. , * KARA a xk; | 1 . 1 
** * 28 7x 4x 2 N * a 4 Br | os * y 4 
ct we. ata | 12 j 
7 2 2. ; 


Water being ſearce in that Place, the Well was left open for about 
8 Months, in Hopes the Damp might at laſt wholly leave it; but in- 
ſtead of ſo doing it became worſe'z and not confining itſelf within it's 
fr{t Bounds, it overflowed at the Top, where, when the Air was moiſt, 
it appeared like a thin white Fog; and when the Air was dry, could 
be perceived like a warm Breath, at all Times diffaſing a ſulphureous 
Stench, (ſomething like that which ariſes from Fileings of Iron, while 
corroding with Vinegar) affecting thoſe who came into it with a Giddi- 
neſs, Shortneſs of Breath, and Propenſity to vomit; ſo that at laſt the 
Well was filled up, being troubleſome to the Family which lived 
near it. 181 IV UTR BY STAT? B07 1? EE 
L have ſent you a little Quantity of the Stratum above-mentioned, 
which is continued to the neighbouring Clift, where, when heated with 
the Summers Sun, it gives a noiſome ſulphureous Smell, and is, after 
moderate Rains, covered with a yellowiſh effloreſcent Salt, very aftrin- 
gent and acid. — On the Shore below there are gathered Pyrizes, | 
2. I have recollected ſome further Obſervations on the Damp. The A farther de- 
Vein which was cut through in the Middle of the Well, from whence t 7he 
were emitted the fatal Ffiuvia, is a crude Ore made up with Iron, Sul- * _ 
phur, and acid Salts, mixed with Pyrizes, N ; 
Theſe EHuvia were not perceived till after the Vein had imbibed the 
Air fr “,. cn nr Tot Y : | 
Whilſt the Air continued dry, theſe Efiuvia ſubſided, and Jay in 
the lower Part of the Well, which ſeemed filled near to an exact Level 
with the Stratum from whence they came. 9 5 
But when the Weather became rainy, the Quantity as well as the 
Impetus of the Efiuvia increaſed to ſuch a Degree, as to appear in 
Mornings over the Top of the Well, in the Form of a Miſt, and gave 
great Annoyance to thoſe that came within it's Sphere of Action. 
From hence it is worth obſerving, that the ſame Damp, according 
to the Variation of the Weather, is ſpecifically heavier or lighter than 
the !!!! é e ee | 
IV. The Quarry at Pyrmont, 800 Paces from our chalybeat Springs, 4» 4count of 
has been uſed theſe 100 Years for Stones to build the neighbourin ee _ 
Houſes. When I was building my own Houſe 20 Years ago, and often 5 is the 
went into the Quarry, the Workmen told me, that they frequently Quarm arPyr- 
found dead Birds in a deeper Pit, and ſometimes ſhewed me ſeveral mont, like the 
Sorts of” B , k hes 5 
I ſuſpected at firſt, that ſome poiſonous mineral Matter, like Smalt pes, zy Jo. Phil. 
or Orpiment, might be mixed with the Stones, and diſſolved by the Seip, M. D. 
Rain-Water, of which the Birds might have drunk. But when I Aulic Counſellor 
Went into the Pit myſelf; and leaned 'down my Head to take out E , F. 3 
Birds, I was immediately ſtruck with 'a'tnoſt'penetrating Smell, ſo that Waldeck, 45% 
vas obliged to retire, being giddy and aſthmatic. F. R. S. No. 
Thus the Myſtery was diſctvered, and I judged this ſuffocating ſul 448. 7. 266. 
phureous- Steam to be of the ſame Original and Nature with that, N Se. 
5 e Reer Which 


which EY obler v 
in the Mornings and Evenings; where B s are foffocated i in an Infant. 
and Ducks Twimming in che great Spring, uſed for” a Bath, can ſcarce 
ſubſiſt 4 few Moments. 110 1 20993 

Jas ſo far from king it Sdyilkable, that 1. Hatter z6 del it would 
10 dangerous to our chalybeat Springs, to make more of thoſe Chim- 
neys, and ſo let out the ſuſphureo-ſpirituous Vapours from the Inſide 
of the Mountains, which ought rather to be Kept, in to ſharpen the 
ſubterraneous Waters. 

For this Reaſon, and on my Repreſentation, the Pride of Walled: 
forbad the Workmen to dig any deeper into the Quarry, and ſo to let 
out the mineral Steams. Only J begged of his Highneſs one ſquare 
Pit, of 6 Feet on each Side, to uſe ſometimes as a dry Bath, and about 
12 Years ago I covered it with an Arch, and ſhut it up with a Door. 
This little Cavern, defended and confined: by Walls, cannot defraud 
our chalybeat Springs of their ſulphureo· ſpirituous Virtues, ſince it is 
certain, that this Vapour does not always riſe, but only When the Wea- 
ther is mild and ſerene, the Winds E. and N. dry and not ſtormy, but 
blowing gently, and when Fogs and Vapours riſe before Thunder. 

The Steam alſo is found only in Mornings and Evenings; and as the 
Sun aſcends gradually in the Day-time, fo the Vapour deſcends, and 
towards Noon goes quite under the Stones, and entirely vaniſhes. A. 
bout Evening it begins to return; and after Sun- ſet comes out again 
plentifully. This Steam is not like watery Vapours and Fogs, and never 
ſhews itſelf viſibly, except in the Sun-Beams, when the tremulous Mo- 
tion of the Vapour ſhews it as if it flaſhed Rog the Stones at ſhort 
Intervals, 

The Steam is generally cine within a certain haiiacnidl Line, 
and: ſeldom riſes and exerts it's Power above 1, x z, and 2 Feet. There- 
fore if any one goes down into the Pit, let him ſtand upright 1n it, and 
not bow his Head below the Line, and he will not perceive any Smell, or 
have his Organs of Reſpiration affected. But at certain Times, eſpecially 
when the Air is calm and very ary, with violent Thunder and Lightning, 
the Vapour riſes, and exerts it's noxious Effects to the Height of "200 
6 Feet or more ; but this ſeldom happens. 

T have obſerved the following Phenomena in this mineral Steam. 

1. On going into the Cavern, and ſtanding erect, one perceives no 
Smell at all; but in a few Moments the Feet grow hot, and the Steam 
penetrates. quickly through the Shoes, and excites a ſtimulating Senſa- 
tion in the Skin, as if it was ſtung with Nettles, which gradually ex. 
tends ſelf to the Legs and Thighs, r the 2 Tarts, a8 if 
they were near a Fire. | 

If you ſtand quiet in this Manner for a ſhor Time in the pit, the 
Sweat is drawn out, firſt in the lower Farts, afterwards 11 over te: 
W325 without a Trouble or Uncaſineſs, | OC STI | Thok 

1 e en 2. 
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3 — varus ver! 

2; Thoſe, who: boy; down d Heads . e of. 
preſently. perceixe+a;moſt, a ae Smell; Fa Reſpiration./is ſup- 
preſſed; the Eyes water, and are ſenſible of. ſuch an Acrimony as pro- 

nv from Onions and Horſe-radiſh ; the Moutk bled with A. {ul 
phureous Taſte,z the Head is giddy and ;drowſy 3; ſo cnc in 
Danger c of falling down and being {uffocat lod wet throwbants ad 

3. All Sorts of Inſects, as ſoon a Ren fachen We fall ou 
= die. en] 311 1 | 

Sometimes the ſmaller Birds, if the Steam i is. very copious, "are 
ſuffocated: in the very Moment of their Entrance; but they often ſeem | 
for ſome Moments to be convulſed, flutter, : jump, gape, and imitate: 
the Geſticulations of ſuch Animals as are deprived of Air; and at laſt 
expire. 

it Care is akon to obſerve W when che Birds drop, 81 begin 
to faint, before they are quite dead, and to carry them immediately 
into the open Air, eſpecially if Air is blown into their Mouths, they: 
awake as it were from a profound Sleep, revive, and ſoon come to 
themſelves, ſo as to eſcape entirely without any Loſs of Life or Health. 
In this Manner J have treated a Bird 10 Times i in one e and dane 
afterwards preſerved him a long Time alive. 

The larger Birds and domeſtick Fowls continue longer in our Pit, | 
eſpecially if they can ſtretch their Necks above the Line, or by frequent 
Leaps get above the Sphere of Vapour, and ſo breathe the free Air by 
Intervals; but if the Vapour is copious, or their Heads are kept at the 
Bottom of the Cavern, they kalten in like Manner with the ſmaller 
Birds. 

„ larger and ſtronger any Ouadruped is, the longer 8 

Suffocation, but at laſt they all drop like the Birds. But they recover 
much more eaſily in the open Air, eſpecially if they are plunged. into 
Water, or ſprinkled plentifully therewitn. 

Our Vapour preſently extinguiſhes Fire, eſpecially Flame, and 
Candles, either open or in Lanterns. 

It is a pleaſant Experiment to ſet a Bundle of Straw on Fire, and 
hold it down to the Bottom of the Cave; for the Flame is preſently 
extinguiſhed ; if you raiſe it again into the free Air above the Sphere 
of the Vapour, it immediately burſts into F lame again, and FOR: * 
repeat this as often as you pleaſe. 

8. When the Vapour is copious: and frog, Gun-powder will not 
catch Fire at the Bottom of the Pit. Sparks from 8 and Steel fall 
upon Gun-powder, but do not fire it. 

In 1724, when I firſt incloſed the Pit, I'conſigered How. I wight | 
apply to the Health of Man this wonderful Vapaur, - Which. is much 
more ſubtile and penetrating than any of our chymical Spirits: For I 
did not find the Vapour. to be arſenical, or corroſive, like that which 
riſes from burning Sulphur. . It does not adhere to the Jungs, and 
carrode. them, but only, takes away the Air, and obſtructs Reſpiration: 

But 


: "The Fey Cb bf Szelicre. 
Bat this Bet is not ſo ſydden on Man, but that he 18 haye Time 
i remove hithſelf with 8. I have often, by Way of Experiment, 


ſtaid in the Cave as long as x could bear the . to the very 
Point of Fainting and Suffocation ; I haye opened my Mouth to dra 
in the Vapour, and at laſt recovered by leaping into the open Air. - 
never found any. Inconvenience from this, but rather felt my Breaſt and 
bo wage lighter ; and ſometimes, when I have had a Defluxion and 
bf 25 [ have found the Obſtructions to be diſſolved and diſtipated 
is Fumigation. 
Re is not under Heaven a more ſhort and eaſy Method of raiſing 

a Sweat ; for after a few Moments Stay in this vaporous Cave, the whole | 

Body flows with Sweat. 

The Country People have ſometimes found great Relief here from 
Swellings of Hl Feet, Rheumatiſms, and arthritic Pains of the Joints, 
But becauſe the Vapour ſometimes riſes above it's uſual Sphere, and 
then is too ſtrong and intolerable, I have been afraid, leaft any raſh 
Perſon, making too long a Stay in the Cave, might loſe his Life ; for 
which Reaſon b have not ventured to make ſo dem an Experi 
ment, 


| Pyrmont Welk, 
Moy 12, 1736. N. 8. 


— 
— —— — ec 7 7 9 — Og * - 


— 


* * 9 5 * 
4 
$1 . ( - 
7 ” 
a : 
* * 
oY" 
l , - 
44 
= : 
N 
x 1 
1 
1 1 
11 
y 
l * 
5 
* 
14 
1 R 
N 
4 
3 
| 10 
1 
60 
+ q 
N 
= |. 
5 * 5 
4 
i 4 
1 
2 +245 
o 2 + # 
'» by N 
| 64 
_ 
x * t 
11 
8 1 
0 4 + 4 j 
1 
„ BY 
h 
: 4 


An Account of V. At the Foot of the Mountain Caryathus, toward the South, lis 

the icy Cave of the County of Thorn, which takes it's Name from the Tower of Thorn. 

eres 4 It's Limits are reſtrained within a narrow Compaſs by the Hills, which 

lies # 12 are Prodigious. Among theſe may be reckoned the Mountain which 

No. 452.541. riſes between Szelicze and Borſua; not that it is bigger than the others; 
but becauſe of it's extraordinary Appearance, of which we are now 85 
ing to give an Account. 

The Village of Szelicze is ſituated among Woods and Foreſts ; ; it is 
hilly and barren, the Weather is rough, and the Air cold, with ſtron 
af almoſt continual N, Winds, which blowing from the high ant 
ſnowy Carpathus, make the Air fo cold, that Flies and Gnats cannot 
live there, when it is warm in all the Country round about. Near this 

| Village the Cave, of which we are ſpeaking, opens from the Mountain 
=_ : above mentioned, with a great Mouth toward the N. For it is 18 Or- 
Hie high, and 9 broa aq, whence it is ſufficiently accommodated for the 
full Reception of the N. Wind. The deep and ſubterraneous Paſſages 
of the Cave wind toward the S. 
When the Cold is ſevere in the Country, the Air within the Cave is 
warm; but it freezes there, when the Sun ſhines. with the greateſt 
Heat. When the Snow is melted, and Spring begins, the inmoſt Part 
in of the Cave, which lies toward the meridian Sun, emits a limpid 
if Water, which being frozen into a tranſparent Ice, by the Power of the 
internal Cold, forms lcicles, that hang down, as. thick as large Tubs, 
branching out into many ſurprizing Forms, The Water, which hap- 
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pens to fall on che, ſandy. Ground,, is ſaid to freeze ſooneſt, Thus not 
only the Arches, which are formed by Nature in the ſolid Rock, but 


alſo the Floor of the Cave is covered thick with clear Ice. This Ice 
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my 0 all about the Cave, that you wc uld think it was incruſted with 

5 T his unuſual Sight is the more ſurpriſing to the Beholders, as the 

Cave grows broader and deeper. That Part of Which is paſſable, is 50 
Orgyiæ deep, and 26 wide, and of unequal Height. The Receſſes be- 
yond this are ſo ſteep as to be inacceſſible. Nor has any one yet at- 
tempted to go farther down. this Oippery. Precipice, which would require 
to be cut into Steps with vaſt Labour. Some have attempted. to ſound 
it with a Plummet, but as the Deſcent 1s. not perpendicular, like a 
Well, but breaks out into various Windings,, the Experiment has proved 
fruitleſs. Thoſe have ſucceeded beſt, . who. have fired Muſkets well 
charged into it: For the Report has laſted ſeveral Minutes, with a very 
great Eccho, like a long rolling Clap of Thunder; which ſhews that 

| the Cave is very deep, and has many winding Receſſes. 
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7 


I be freezing Diſpoſition of this Cave increaſes with the Heat of the 
Sun. At the eee the Spring, the Winter Warmth begins to 
leſſen; as the Spring comes on, the Cold of the Cave increaſes in Pro- 
portion to the outward Warmth. But when the Summer is advanced, 
and the Heat of the Air is the greateſt, then all within is Winter, and 
the Froſt moſt intenſe. Then all the Drops, which diſtil from the 
Vault, are frozen till they are increaſed to the Bulk of large Caſks, 
and appear like the Ruins of broken Rocks. The Exudations from 
the Sides of the Cave are formed into aſtoniſhing Incruſtations, which 
are ſpread like Carpets wrought with the exacteſt Art. The reſt of 
the Ice adheres mutually, according to the Viciſſitudes of the Heat 
without. For if the Heat is continual and vehement, a greater Quan- 

tity of Ice is added to the Icicles, and to the Sides and Bottom of the 
Cave; but if the Heat happens to be moderated by N. Winds, or 
falling Showers, the Waters are more ſlow. in freezing, and the Jee it- 
ſelf gives, and begins to form little Rivulets: But when the Heat, in- 
creaſes again, the Cave returns to it's, icy, Temper. Some have ob- 
ſerved, that it predicts the Viciſſitude of the Weather as well as a Ba- 
rometer. For if the outward Air is beginning to grow hot, the Wa- 
ters within the Cave will freeze hard ſome Hours be fore the Heat is; 

ſenſible: And, on the contrary, the Ice will give ſome Hours before the 
outward Air grows cool. Oy rt Ons ß 
The Nature of this Cave furniſhes it with fuck a Quantity of the 5 
cleareſt Ice, that 60 Waggons loaded every Week would not be ſuffi⸗⸗- J 
cient to exhauſt. it. It is cuſtomary with the Inhabitants, when they- 
are at Leiſure, to fetch out the Ice to cool their Liquors, and e- 
quently melt it into Water to drink. They havs a high Opiaion of 

is Wholſomeneſs, and think it. is lighter, on the Stortgch,, ad. <'vY 
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eafily diſcharged through the Pores or Bladder, chan other Water, and 


not without Reaſon. 
There are however Ae Clitmates in chis Fre. At the firſt En · 


trance there is à pleaſant Air, like an Eigſian Gale. A few Steps far- 


ther it grows cold; if you. proceed, it makes you ſhiver, and you are 


glad to button up your Cloaths, which you wore open before you came 


tn; But if you deſcend farther, the Cold is ſo ſevere as to be almoſt 
intolerable : But when the autumnal Nights begin to grow cold, the Ice 
"begins to melt, and as the Cold increafes, to form Rivulets of Water, 
ell in the Depth of Winter it is all gone, and the Cave is in a Manner 
dry. Then the Air within is mild and pleaſant, and the Cave becomes 


a Refuge for Inſects, and other Animals, to eſcape the outward Cold. 
For beſides warms of Flies and Gnats, and whole F lights of Bats and 
Owls, the Hares "and Foxes retreat hither, till upon the Return of the 


Spring the Cave reſumes it's icy Nature. The Surface of the Cave, 


which is expoſed to, the meridian Sun, abounds in Graſs, and affords 


good Paſture for Cattle. 
This is the Matter of Fact. Now let us conſider a little, how this 


vnuſual Nature of the Cave may be explained. There are univerſally 


ſuch Viciſſitudes of Heat and Cold in ſubterraneous Places, that they 
ſeem to contend with each other.” For when the Air without is hot, 
the Receſſes of ſuch Caves are cold; and they are warm again, when 

the Air without is cold. This we are taught by daily Experience, in 
Wine-Vaults, which are not ſunk very deep. For the Effe& of Heat 
is ſuch, that when it beats upon the Earth, an Element thick of itſelf, 
moiſt, and cold, it drives in 1t's internal Cold, and greatly condenſes 
it in Caves formed either by Nature or Art. It is the reverſe, when 
Cold lies upon the Surface of the Earth; for then it draws from it's 
inmoſt Bowels the Heat, from what Principle ſoever it is conceived, 
which makes the Air warm, whereſoever it is capable of diffuſing it- 


ſelf through any Caverns. I may here mention an old Cuſtom among 
my Countrymen, of cooling Wine, all over the champain and hot 
Country of Hungary. For when they travel through vaſt Deſarts, or 


are obliged to make any Stay in them, where there is neither Ice nor 


Fßpring- Water to cool their Liquors; they dig a Pit about 2 Feet deep, 
and bury. their Bottles of Wine in it, coyering them over again very 


Cloſe. Then they burn Straw or Reeds over the Place, and when the 


Fire is out, they dig up their Wine as cool as if it had been put into 


the coldeſt Water. Whence now is this Cold brought to the Wine? 
Surely the Fire, which ſuddenly heats the Surface of the Pit, drives the 
natural Cold of the Earth, condenſed on all Sides, about the Bottles, 
which at Length pervades them, and renders them agrerable to the 
Taſte. | 

Hence we may eaſily conjecture what are the Cauſes of the different 


Tem 1peratures of the Cave of Szelicze. The Power of the gy * 
Ha 
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An Account of tbe Cave of Ribar. 665 
Heat beating on the Surface of the Cave, the native Cold of the Earth | 
and Rocks, which form the Arches underneath, firſt makes the Waters 
cold, and. then freezes them : Till, the Air being cooled again, the 
Heat is drawn forth that is conceived in the inmoſt Bowels of the Earth. 

When I fay this, I do not come into the Opinion of Morin, who di- 
vides the Earth as well as the Air into 3 Regions; the firſt of which 
is alternately cold and hot; warm in Winter, and cold in Summer, to 
the Depth of 400 Toiſes, or Orgyiæ. The ſecond, he ſays, is always 
hot, as he himſelf found by Experience in the Mines of Hungary. He 
conjectures that the third is always cold, as being neareſt to the Centre 
of the Earth; juſt as the middle Region of the Air is always cold, and 
the upper, which is neareſt the Sky, is always hot. Let Morin anſwer 
for the Truth of this. As for the perpetual Heat of the ſecond Region 
in the Mines of Hungary, it is not always right. None of the Hunga- 
rian Mines indeed, that I am acquainted with, are ſunk to the Depth 
of 400 Orgyiæ, and hardly any ſo deep as 200 Toiſes, becauſe of the 
Waters that obſtruct the digging. How then could any one be certain 
of the Temperature at the Depth of 400 Toiſes? Mines have their 
different Regions, warm in ſome Places, and cold in others, when they 
do not exceed 80 Orgyiæ in Depth. But let us return to our icy Cave. 
Not only the common Cauſe, the incumbent Heat, which has been 
aſſigned, but the very Poſition of the Cave, and it's Texture contribute 
to it's Properties. For it gapes wide to receive the N. Winds, which 
come from Carpathus, and are very frequent, and rage chiefly in the 
Spring and Summer Months, ruſhing down from Mountains covered 
with Snow, and bringing Particles of Froſt along with them, which 

entring the Hollows of the Cave, and being condenſed by the outward 
Cold, eaſily pervade the dropping Water, and conſtringe it into Ice. 

Beſides the Diſpoſition of the Chambers is to be conſidered, which are 
all compoſed of Rocks, ſtrongly compacted, ſometimes ſuſtained on 
high, and ſometimes ſeeming to fall in Ruins. The Nature of the 
Rocks of Carpathus is ſaline, nitrous, aluminous, and vitriolic. There- 
fore what can be more eaſy, than a copious Generation of Ice in this 

Cave, from the Mixture of the icy with the other Particles? They will 
aſſent to this, who have learned the artificial Congelation of Liquors, 
by repeated Experiments. For Snow or Ice, mixed with an equal 
Quantity of common Salt, Nitre, Alum, or Vitriol, and put about a 
Veſſel of Water, freezes it even in the middle of Summer, or near the 
Fire; not to mention other Experiments 7m 

VI. Ribar is a Village in the County of Zol, 1 1 Mile S. from Neu- An Account of 
ſol. In this Country are many warm Baths, which are very beneficial A 15 5 
to Health, and of a wonderful Nature. About 600 Paces from theſe fon 7 ich 
Baths, this Cave opens itſelf to the meridian Sun, and emits it's noxious noxious Effus 

Vapours in a ſmall. graſſy Meadow, lying in a fruitful Valley; and has via, & the | 
near 1t an acid Spring, which is good to drink. In former Times, when 2 bd. 
People were leſs curious, there was hardly any Body that gave Attention 8 
2 = VIII. Part ii. 79 80 to 


An Account of the Cave, of Ribar. 
to the uncommon Nature of this Cave. It was therefore in a Manner 
left to itſelf, overgrown with Buſhes, and ſeldom viſited. It was then 
in Form of a copious Fountain, and the Water riſing to a good Height, 
flowed on all Sides, as it does in a Conduit, where the Water flows into 
a Reſervoir, and then runs over, till it gets into artificial Paſſages, 

The Water was petrifying; and generating a Tophus, formed it by De- 
grees into ſuch a Maſs, that there grew up a Sort of Hill about the 
Mouth of the Spring. This tophaceous Stone increaſed by Degrees ſo 
far, that the Spring itſelf was ſtopped up, not being able to riſe any 
longer to the Top of the Fountain. This was helped by the Induſtry 
of the Peaſants, who were glad to ſtop up the Spring, becauſe it did 
Harm to their Cattle. „„ atrinT : od v2. | OW. 
This was the ancient State of the Spring, the Footſteps of which ap- 
pear at preſent on the S. Side of the Meadow, at the Foot of a woody 
Hill. But afterwards, when plentiful ſubterraneous Veins. of Water 
flowed from the late Fountain in hidden Paſſages, the Ground began 
to give Way near the old Fountain, and at Length formed a new. O- 
ning. Then it began to emit noxious. Vapours again, and to be de- 
ſtructive to Birds and other Animals. This Cavern gaped in the Form 
of a Funnel, the Lips of which, being 24 Paces long, and 12 wide, 
grew narrower by Degrees, till they ended at laſt in a little Hole at the 
Bottom, whence the noxious Vapour iſſued forth. The murmuring 
Noiſe of running Water is ſtill heard there, ſo that we may eaſily con- 
jecture, that a River flows through thoſe dark Paſſages, and at laſt 
iofes itſelf in ſome Kind of Swallows, It has not yet broken out any 
where, though the Ground ſlopes downward into a Valley, at a ſmall 
Diſtance from the Cavern. 5 | 
In 1708 I made ſeveral Trials on the Nature of this Cavern, with 
the Aſſiſtance of a curious Friend. In the firſt Place, I faſtened a well 
grown Chicken to the End of a Pike, and held it over the Mouth of 
the Cave, ſo that the Vapours, as they iſſued, muſt neceſſarily reach 
it, I had hardly brought it to the Place, when it began to flutter, and 
in a Moment expired. We opened the Chicken, but only found the 
Blood ſtagnated in the Precordia; the reſt of the Body was quite ſound. 
Then I cut ſome Steps in the Ground, and went down myſelf, to ob- 
ſerve the ſubterraneous Waters; but I was obliged to make more Haſte 
in going up, than I did in getting down; for my Breaſt began to be 
obſtructed, and my Head to grow giddy. We wondered that this 
Vapour ſhould be ſo very noxious, and yet not emit any Sort of Fog, 
but have the Air above it pure and clear. We therefore endeavoured 
to diſcover, what Sort of Vapour this could be, which killed Animals 
ſo ſoon, and yet was imperceptible to the Eyes. We thought, that 
the firing a Muſket into it, was the readieſt Way to lead us to the 
Diſcovery. The Cavern thundered with the Noiſe, and emitted Smoak 
for ſeveral Hours afterwards. -- We concluded from this Experiment, 
that the Flaſh of the Powder had ſet Fire to the ſulphureous Exhala- 


tions, 
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tions, which being whirled about, continued to exhale a long Time 


afterwards. Indeed there was an extraordinary Smell of Sulphur, like 


what I have obſerved in the Baths, before a Storm. 


Having obſerved this ſulphureous Exhalation, it was eaſy to conclude, : 
that the ill Effects of it were owing to a volatile and very ſubtile Sul- 


phur. Therefore we were ſollicitous to get ſome! of the Water out of 
the Cavern, to confirm the Experiment. We were moved to this by 


the frequent Sight of Birds lying dead about the Hole: For we ſeldom 


approached it, either in the Morning, or after Dinner, without finding 


ſome new Deſtruction. We gave great Attention to a Hedge-hog, 


which in one Night's Time was ſo ſwoln, and it's Skin diſtended in 
ſuch a Manner, that the Prickles, which otherwiſe adhere ſtrongly 
enough, ſeemed to be thruſt out by the very Roots. This gave us 
Room to ſuſpect, that the Animal had not only inſpired the Vapours 
of the Cavern, but had alſo drunk of the Waters, which boil up vio- 
lently, and are abſorbed again. The Lungs being livid, and the other 

Bowels unuſually diſtended, ſhewed that the Animal had both taſted 
the Water, and ſucked in the Vapour; and it began already to have an 


ill Smell. We therefore drew up ſome Water from the Bottom of the 


Cavern, not without Hazard to the Servant, who was let down with 
Ropes Head foremoſt. It was clearer than Cryſtal, very light, and in 
a Manner ethereal, of a moderately ſulphureous Smell, with ſomething 
of acid, and a little Acrimony, but not biting the Tongue or the Palate. 
In ſhort, they ſeemed to come very near to the Nature of the neigh- 
bouring Acidulæ. We taſted it at firſt cautiouſly, but being by Degrees 


confirmed by each other's Example, we at laſt ventured to take large 


Draughts of it. This we did without any Offence to our Stomachs, 
though moſt of us were tender enough, being juſt come for the uſe of 
the hot Springs; nay, ſome were deſirous of mixing it with the gene- 
rous Hungarian Wine, BP 5 28 
Theſe Obſervations we have made diligently for ſeveral Years, that 
we might be enabled to form a Judgment, whether Agricola and Wern- 


ber juſtly call the Exhalations of this Cave peſtilential. A late Writer 


boldly aſſerts, that all Poiſon proceeds either from a Putrefaction of the 
Earth, or from I know not what Vitioſity of ſtagnating Humour; each 
of which Opinions we ſhall now examine. In the firſt Place, though 


the Vapours of this Cave are mortal, yet they are certainly not peſti- 


lential; for they do not kill Animals by any congenial Poiſon carried 


along with them; but from other Cauſe, which I ſhall mention after- 


wards. If theſe Exhalations were peſtilential, the Waters could not be 
drunk; much leſs could the Animals killed by them, ſuch as Chickens, 
Thruſhes, Pigeons, and Hares, be eaten, without Loſs of Life, at 


leaſt of Health 3 as frequently done by thoſe who bathe in theſe! Waters. 


But you will ſay, perhaps a Putrefaction of the Earth, or Vice of ſome 


ſtagnating Humour, produces theſe fatal Effects. But it is neither of 


them: For if you admit this, the Vapours of the Cavern muſt ne- 
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668 4 Deſcriptiam af He e Klett in Ireland. 
ceſſarily be thick, and the. Water turbid, and of an ill Taſte: Whereas 
it is clear, and the Taſte not putrid, but ſubacid; beſides, it has been 
* obſerved, that the Vapours are imperceptible to the Eye. There- 
fore the fatal Effect of this Vapoun muſt be aſeribed to a Quantity: of 
very ſubtile Sulphur, and a Mixture of the Exhalations of the Minerals, 
which are hurried along, together with the Waters, through thoſe ſub- 
terraneous Paſſages. Not that they are in their own Nature deſtructive, 
but that their too great Subtilty, filling the Bronchia of the Lungs ſud- 
denly, and ſhutting out the neceſſary Air for Reſpiration, choak up 
the Blood therein immediately, and kill Animals ſooner than can be 
imagined, Thoſe who think otherwiſe, are greatly miſtaken, and be. 
ſtow an unjuſt Mark of Infamy on our Cavern. 

However we may form a Judgment of the fulphpreous Nature of 
the Exhalations of our Cavern, from the neighbouring Baths, which are 
of the ſame Nature, but have denſer Streams, and are ſometimes more 
intenſe, and ſometimes again more remiſs, according to the different 

Diſpoſitions of the Air. For when the Air is hot, and the Sky diſ- 
poſed to a Storm, the Baths always ſmell of Sulphur moſt AN 
and are offenſive and ſometimes fatal to thoſe who uſe them; eſpecially 
when the Waters are freſh let in. I ſaw [a ſtrong, hearty Man, in the 
Vigour of his Age, who bathed one Afternoon, when a great Storm 
was gathering: He bore the ſulphureous Vapours a great while, but 
was attacked by a Fever, which carried him off in four Days. I do 
not know whether our Cavern is ſubject to theſe. Viciflitudes = Wea- 
ther, for I did not attend to this Obſervation ſo accurately as I ought 
to have done. This is certain, that, even when the Weather is clear, 
and there is no Suſpicion of a Storm, the noxious Efficacy of the Va- 
pours varies, and kills the Animals that are brought to it ſometimes 
ſooner, and ſometimes later; and that it quite ceaſes ſometimes, and as 
it were loſes it's Nature ; the Cauſes of which I have not diſcovered 
myſelf, nor do I remember, that any of my Friends have made the 
Diſcovery. The Inhabitants have now covered the Cavern with Boug hs 
in ſuch a Manner, that it is hardly acceſſible, The Deſtruction of Birds 
alſo. is not now ſo frequent as formerly, which I aſcribe to the e, 
courſe running deeper than it uſed to do. 
A Deſcriptin VII. That Part of Ireland called Barren, is a ſmall Barony. in dhe 
of the Cave of N W Part of the County of Clare, and bounded on the North Side by 
rags ws f the Bay of Galway, It is from one End to the other a Continuation of 
Barren in Iie very high, rocky, Lime-Stone Hills, there being little or no plain 
land, ) Mr Land throughout the whole. It is that Part of which it is reported, 
Charles Lucas, that Oliver Cromwell faid, (when he came to ſtorm a few Caſtles in it) 

ü — that he could neither ſee Water enough to drown a Man, Wood enough 
4c6. 5 360, to hang a Man, or Earth enough to hury a Man in: Notwithſtanding 
Jan. &c, it is moſt fertile, and produces immenſe Quantities, of Juniper, and 
1740. ſome Yew ; beſides great Variety of the capillary Herbs, Virga Auris, 


Verkuua, and ſome other common Plants, I have found the Teucrium 
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WW Deferiprim of Fs Cave of Kilcdrny'i ahd. 6 


Alpitum' mapnb fore, of ' Caſpar Buubin, and“ a large ſhrubby Cinglefels p 
anſwering the Deſcription Mr Moriſon gives, in" His fchiih Yolume of 
Hiſt. Oxon! of his Pentaptyllondes reffum fratitoſithm Ehoracenſese. 
The Inbabitants are but few, and they moſtly poor Cortiaths? whoſe! 
chief Stock is a Pareel of 'Gbats, They arè courteous and good. natured 
to Strangers, though very wild and unpoliſhed; weak, blind, ſupers 
ſtitious Zealots to the Chürch of Rome, and? (nike ſors more' polite 
People in the World) led and CABIN by Set of un ee, and 
illiterate Prieſts. 
The Place where this Cave Fae elle: ikea. It is a pretty ow: 
Valley, in Compariſon to the Hills that ſurround it: The Entrance is 
into the Eaſt End of it, (for it lies Eaſt and Weſt) about Midway. 
There are the Ruins of an old Church, and, a little Weſtward of it, 
an even Plain of about an Acre of Ground on the North Side of 
which, under a ſteep rugged Cliff, lies the Cave. 

The Mouth of it is level with the Plain, about three Feet Danteter; 
It has been much larger, but "was blocked up with Lime and Stone, 
which plainly appears ſtill, but to what Purpoſe is not known, Some 
conjecture it was an Attempt to reſtrain the great Flux of Water; but 
the fabulous Natives, Who tell numberleſs romantic Tales of it, fay, it 
is a Paſſage to the Auſipodes; and that a Stud of fine Horſes have been 
ſeen coming out of it very often, to eat the Corn ſown in the Valley: 
They further add, that many Stratagems have been tried to catch ſome 
of them; but, with” the oss of ſome Mens Lives, they could catch. 
but one Stone: hath): the Breed of which, being very valuable, they 
ſay is kept to this Day by O Logblen, which with them is a Kind = 
—_ no that ay” Pay | vers en to. But to return to the- 

aVe: . 
When you paſs this narrow Egtranee, it grows mc wider and 


loftier. The Floor is a pretty even Rock, from 2 to 4 or 5 Yards- 
broad: The Sides and Tp are "LINE: and hos: ws? from 6: to I 2 he 
14 Feet high, 


About 40 Yards from the Door, thiven is a pretty deep Pit, 7 or 8. 
Yards over; but, when paſſed, the Floor is plain and even, as before, 
for about 200 Yards, which is the fartheſt that any one known has ven- ; 
tured into it: For my Part, I did not pan this Pit, but have ſeen ſe 
veral that did, whoſe Veracity I can depend upon. Moſt People ws 


have gone into it, went by a Thread or Clue; others have carried e 
Bundle of. Straw, and dropped it by the Way, to guide their Retuſn n 4 
which ſeems altogether unneceflary, there being no Windings or Cham 3 - 


bers throughout of any Extent. It is all over, even in the Depth ef 
Winter, as dry as any Place of the Kind 'urider-pround" can be ada, A "aildat) 
What ſeems very prodigious, is, "that it often pours forth fach A Detige: of 4 de 
as covers the atjacerit Plain, fometimes with above 20 Feet thy of 3 
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As ale; * the Eruption of Veſuvios.” 


The Times of it's overflowing are uncertain and irregular ; \ ſome- 
times. it does not happen above once-inia' Tear or two, but moſt com- 
monly 3 or 4 Times à Tear: It is ſometimes obſerved to ſucceed great 
Rains and Storms, though it often happens without either. 

The neighbouring Inhabitants are alarmed at it's Approach, by a 
great Noiſe, as of many falling Waters at a Diſtance; which continues 


tor ſome Hours before, and generally all the Time of the Flood. 


The Water comes forth with extreme Rapidity from the Mouth of 
the Cave, and likewiſe from ſome "ſmaller Holes in the low Ground, 
attended with a ſurpriſing Noiſe: It flows for a Day or two, and al- 
ways returns into the ſame Cave, and partly into the ſmall Holes, from 
whence it was obſerved to come before, but with'a more ſſow and tardy 
Courſe, The Water is of a putrid Quality, like' ſtagnated Pond- Water, 
inſipid as Spring-Water. It always leaves a filthy muddy Scum upon 


the Ground it covered, which greatly enriches the Soil. 


It has been known ſorneciives (though rarely) to overflow and &b 
in 6 or 8 Hours Time, but in a much leſs Quantity, 
There is neither River or Lake any where in that Part of the Coun- 


try, and it is above 6 Miles from the Sea. There are very neat it ſe- 
veral much lower Valleys, in which there is no Appearance of Water, 


unleſs a little Rain-Water collected 1 in a Pit, in the F iſſure of a Rock, 


or the like. 


An Account of VIII. Mount Veſuvius 1s generally eſteemed about 7 Miles diſtant 
the Eruption of from Naples. It riſes in the Middle of a large Plain, which ſurrounds 


Veſuvius in 
May 1737, 0 
Nicolas-Mi— 
chael d' Ara- 
gona, Prince 
of Caſſano, 
and F. R. S. 
Tranſlated 


from the Ita- 
lian, by T. S. 


M. D. F. R. S. 


No. 455. p. 
237. Nov. c. 


1739. 


it on every Side. It is better than 4 Miles from the Sea, and the Foot 
” of the Mountain is ſeen to begin from the Sea-Coaſt, which growing 
gradually higher, reaches the firſt Plain, to which one can eafily ride 
on Horſeback. The Figure of the Plain is almoſt circular, being a- 
bout 5 Miles in Diameter, and half a Mile perpendicular Height 


above the Level of the Sea. This is the Baſis of the Mountain,. out 
of which ariſes another, called by the People of the Country Monte- 


vecchio, whole perpendicular Height is about 400 Paces, and it's Top 

little leſs than 2 Miles in Circumference, of an irregular Figure. The 
ſaid Top, before the Year 1631, was of the Form of a Baſon, but all 
ſurrounded with aged Oaks, and vaſtly large Cheſtnut-Trees, whoſe 
Fruit afforded Food ſufficient for a Number of Cattle that fed thereon. 


In the Bottom a Cavern was obſerved, into which People deſcended 


above 200 Paces, by difficult and interrupted Paths ; and this Opening 


was looked upon as the ancient Mouth, which for a long Space of Time 
had conſtantly caſt up great Quantities of bituminous Matter, and had 


at the ſame Time burnt up a conſiderable Part of the neighbouring 
Ghow cultivated by the Inhabitants round the Hill. 


Concerning the Eruptions that have happened heretofore, they are. 


very numerous, as well ancient as modern. 


e Seralo in the Time of Auguſtus, Diedorus, and Vitruvius; and 


Of the firſt, ſeveral are taken Notice of by Beroſus Cbaldæus, Pol 


in 


An PRI of. the Eruption of Yaluving.. i 


in. Trejan's Reign the Name of the Mountain became more famous by 
the Death of Pliny., From that Time forward, it is not doubted, that 


the Eruptions were leſs frequent down to the Tear 11393 when, after a 


conſiderable Eruption, it began to take Reſt, and continued quiet ſome- 
what leſs than 5 Centuries ; ſo that the horrid Remembrance of the 


paſt Ruins was pretty well obliterated out of the Minds of the neigh- 
bouring Inhabitants; who, vainly, flattering themſelves with Hopes, 


that the inflammable Matter was ſpent, planted the whole Diſtrict round 
the Mountain, which, by it's Fertility, became the Delight of theſe 
Parts. But, in Proceſs in Time, they found themſelves deceived and 


fruſtrated in their Expectations: | For in the Tear 1631, during fix | 


Months Space, continual Rumblings were heard, and Shocks of Earth- 
quakes felt: And afterwards, in Dec. a dreadful fiery Eruption hap- 
pened, which firſt blew up Part of the Mountain into the Air, in a 


terrible Manner, and then vomited out. Water, Aſhes, Stones, and 
Fire; inundating almoſt the whole Country around to the Sea, and for 
above 7 Miles in Breadth, with the irreparable Loſs of more than 400 
People. After which the Mountain became ſilent, and remained con- 


ſiderably diminiſhed in it's Height, from what it had been before. 


It continued quiet for 29 Years, but having rekindled in 1660, it's 


Fire filled the whole Capacity of the immenſe Hollow, which remained 
lince the Year 16313; whence, after ſeveral leſſer en a new: 
Mountain appeared in 1683. 

In 170%, not only the Inbabitants of the Neichbonthoed, but allo. 
the whole City of Naples, were put into great Terror, and not without 
Reaſon, by the Apprehenſions of a Renewal of the diſmal Tragedy of 


1631, upon Account of the frequent Noiſe and Shocks, the Fire ſeen: 


on the Top of the Mountain, with a vaſt Quantity of Aſhes, which. 
iſſuing out with Impetuoſity, were diſperſed all over our Hemiſphere. 
and darkened the Light of the Sun for one whole Day's Space. Theſe 
were all manifeſt Signs of the impending Deſolation; and yet (Whether 
by a Miracle of our particular Protector St Fanuarius, as ſome were of 
Opinion, or by natural Cauſes) this dreadful Day, which had portended 
lo much Miſchief, was beyond Expectation, and to our great Aſtoniſn- 
ment, followed by another as pleaſant as could be deſired: For the Air 
was quite ſerene, and clear of the Aſhes; and on the Mountain hens. 
was no other Appearance but that of a little Smoke... -. 

In the Year 1724, the Quantity of Aſhes and Stones, don. from» 
the Top of the Mountain, were ſo heaped from the Bottom up to the 
Edge of the old Mountain, that the whole Space from the old Hill to 
the new, appeared but one continued Mountain.“ 3 

In 1730 there was another Eruption of V avis, nh. though 


very inconſiderable in map . be laſt, yet wWas en eee, much 5 


Fear. 1 2& 1415 918 [197 E nag ner 


This preſent Year. 17 37 to the Month al eve Mountain was + 


Never quiet: Sometimes emitting: great han Smoak, at Tunes | 
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l on the ſine” Mountain. But in order to a clear Idea of all the 
| how, that in the Beginning of May, a Smoak only was ſeen. to iſſue 


 ſubtefraneous rumbling Noifes were heard. 


_ wards the Evening: And ſtill more on Sunday Night, when there con- 
conſtantly appeared a very great Smoak mixed with Aſhes and Stones; 


and the Neighbourhood” felr ſome Shocks, like thoſe of a weak Earth- 
quake. | 


fion, that the Shock was ſtrongly felt not only in the Neighbourhood, 
with Aſhes, was ſeen ſuddenly -ro rife” in vaſt curling Globes, which 
ſpread wider as it moved farther” from the Baſon. The Exploſions 


continued very loud and frequent all this Day, ſhooting up very large 
Stones through the thick Smoak and Aﬀhes, about a Mile high, to the 


gs. 

on the firſt Plain, a Mile diſtant obliquely from the Summit, and there 
by the Quantity of Fire inceſſantly thrown up into the Air, at a 
derneath, which is above a Mile long, and near 4 Miles broad; and.in 
it's Way: it ſpread very ſpeedily near a Mile wide; and by the fourth 
Hour of the Night it reached the End of the Plain, and to the Foot of 


"Rocks, the greateſt Part of the Torrent ran down the Declivities be- 


there, it divided into four leſſer Torrents, one of which' ſtopped in 
The ſecond flowed into a large Valley. The third ended under the 


n the new Mouth. a 170 | 
The Torrent which Howe into the Valley, ran as far as between the 
Church of the. Carmelites, and'that of the Souls of Purgatory, by tlie 8th 


ö Stones Which bor 1 Ira ffckent im peffib; Forte, 


- Cirearſtanices preſaging the impending Eruption, it is requiſite” to 


n Movth at che Top; and from the 16th. to [the T9, 


On the 19th, Fire was ſeen to burſt out in thick black Clouds; ; "and 
the fame Day there were ſeveral loud Reports, feturning quicker to- 


On Monday the 20th, at I zh „the Modptälft made ſo loud an Expt lo- 


but alſo in the Cities twelve Miles round. Black Smoak, intermixed 


Horror of the Beholders, and: Danger 'of all the wg ane Build- 
At 24), amidſt the Noiſe, ind! dresdfbl Shocks, the Mood burſt 


iſſued from the new Opening a vaſt large Torrent of Fire Whence, 


Piſtance all the South Side of the Mountain ſeemed in a Flame. The 
liquid Torrent flowed out of the new Vent, rolling along the Plain un- 


the low Hills ſituated to the South. But as theſe Hills are rugged with 


tween theſe Rocks, and into two Valleys; falling ſucceſſively into the 
other Plain, which forms the Baſis of the Mountain; and after uniting 


the Middle of the Road, 1 4 Mile diſtant from the Torre del Grice. 


Torre del Greco, ne near the Sea; and the fourth at A {mall Diſtance from 


Hour on Tieſday.” "The Matter of the Torrent ran like melted Lead : 
In g Hburs it made 4 Miles? and, conſequently; it flowed g à Mile in 
an Hour: A new and remarkable Circumſtance of this Eruption, "ſre- 
ing Bulfon thought it very ſtrange, chat in the Eruption of 1698, the 
Tetrent had advanced 11 Paces in aft Hour; hence he ipfers, _ 


FLV} 


doch great Swifinels e dee . — of Liquation of 
the Matter. The Trees, » hich = Torrent light on in You m_ 
upon the firſt Touch too Fire, and fell under the Wien af the 
Matter. 3 . 
The Torrent which ; ran b hy ene the F, Mes Fg + 
ſetting the little Door of the Church on Fire, entered not only therein, 
but alſo through the Windows of the Veſtry, and into two other Cham- 
bers. In the Refectory, it burnt the Windows; and, what is ſur- 
priling, the Glaſs Veſſels, that ſtood on the Tables, were melted into 
a Paſte by the violent Heat of the Fire. Sixteen Days afterwards, the 
Matter continued hot, and was very hard, but it was broke by rapeated | 
Blows. 

A Piece of Glaſs faſtened, on the Top of a Pole (and thruſt into 
this Matter) was in 4 Minutes reduced to a Paſte. Under the Maſs of 
the Torrent were heard frequent Reports, which made the Church ſhake, 
as if by an Earthquake. Along the whole Surface of the Torrent, 
there appeared ſmall F iſſuyes, out of which iſſued Smoak, that ſtunk of 
Brimſtone mixed with Sea- Water; yet thefe Exhalations are not poi- 
ſonous, but rather a Remedy for ſome Diſeaſes. The Stones round a- 
bout theſe Fiſſures were obſerved to be covered with ſublimed Salts, the 
Nature of which I ſhall explain hereafter. 

Iron, thruſt into | theſe Fiſſures, was taken out lnoift 3 ; but up- 
on thruſting in Paper, it was not moiſtened, but rather ſomewhat 
hardened, 

At the ſame Time when. the new Mouth opened, that on the Sum- 
mit of the Mountain vomited a vaſt Quantity of burning Matter, which, 
dividing into Torrents, and ſmall Streams, ran partly towards the Sa. 
vadore, and partly towards Otlajano; and at the fame Time that this 
Matten iſſued out, red: hot Stones were ſeen to be caſt out of the Mouth, 
in the Midſt of black Smoak, frequent Flaſhes of Lightning and Thun- 
der, all produced by the ſame Matter, 
heſe impetuous Expulſions of Fire continued till T; 3 when the 
Eruption of the melted Matter, the Flaſhes, and thundering Noiſe, 
ceaſed ; but a ſtrong S W Wind ariſing, the Aſhes were carried in 
great Quantities to the utmoſt Boundaries of the Kingdom; in ſome 
Places very fine, in others as coarſe as 1chian Sand: And in the Neigh- 
bourhood they not only felt this plentiful Shower of Aſhes, but be- 
wiſe Pieces of Pumice· Stones, and other large Stones. 

Tueſday Night the Fury of the Mbuntain began to abate, ſo. that, on 
Sunday there was ſcarce any Flame ſeen to break out of the upper Mouth; 
and on Monday but little l and Aſhes. This Day it began to rain 
plentifully, which continued to Tuęſday, and afterwards for many Days: 
7 . which, has conſtantly happened after the rene 

imes pa 

The Damages done in the Ne eighbourhood by this Eruption of Fi ire 


and Aſhes, are incredible. At Ofigjano, ſituated between 4 1 and 5 
VE. VIII. Part ii. N 1 
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An 6a ding oy Haufe Feld: 
Miles from Veſuvius, the Aſhes on the Ground were four Palms high 
All the Trees were burnt (or blaſted) the People terribly ae 
and many Houſes cruſhed'by the Weight of the Aſhes and Stones that 
fel. 
After the Deſcriptioft of this fiery Eruption, the Academy of Sci. 
ences [at Naples] thought proper to make an accurate Analyſis of the 
Matter, and of che Salts,” that were collected in great Plenty near the 
above-mentioned Fiſſures; and, towards the Diſcovery of the Truth, 
__ effectually made the following Experiment: 

Exp. 1. Some of the Stones of Veſuvius being pounded final}, and 
the Loadſtone applied to the Powder, ſome few Particles were attracted 
by it; and the ſame Powder, put into Aqua fortis, cauſed a ſenſible 
 Efferveſcence ; whence it certainly contains no ſmall Quantiry of Iron: 
Which was alſo found upon Trial in another Eruption by Temaſo Cor 
nello. But for the greater Elucidation of Truth, one of theſe Stones 
being applied to the magnetic Needle, it turned to the Stone; and then 
carryipg it round to the oppoſite End of the Needle, it immediately 
turned from it, in the ſame Manner as if Iron was applied near the 
Compals. 4 

Exp. 2. The Stones are not all of this fame Denifity or Color, but 
various, and of different Ponderofity. Some are compoſed of real 
Talck, others full of Marcaſites: Some are almoſt all ſulphureous, 
others nitroſe ; ſome of a grey Colour, others red, 8 

EXÞp:*2: The Matter of the Current is ſpongy at Top, but 'very 
denſe towards the Bottom; which it a Proof of the Fuſibility thereof, 
whereby the heavier Bodies ſubſided, and the lighter remained at Top. 

Exp. 4. After growing hard, it retained Part of the Heat above a 
Month, though unequally : For in the inward Parts, where the Air 
had not free Acceſs, and the Matter was more 1 the Heat was 
much ſtronger than towards the Surface. 

Exp. 5. Twenty Days after the Eruption, in divers Parts of the 
Mountain, from the Bottom to the Top, there were ſeen to ariſe many 
pernicious Damps, [Mefete] eſpecially from the Cavities, and the Fiſ- 
ſures of former Torrents; as alſo on the Plain: But none were ob- 
ferved in the Mattef of this laſt Eruption. They iſſued out of the 
Fiſſures under the Appearance of a cold Wind, and roſe about 3 Palms 
high ; then they moved along the Surface of che Ground, and, after a 
Progreſs of ſome Paces, diſappeared. Animals, which happened to 
graze where theſe paſſed, were all killed.thereby ; and likewiſe a Tere- 
fran Friar, who inadvertently breathed the Vapour of one of thefe 
Damps. 

Exp. 6. Having placed the Barometer in the Vapour, it under went 
no Change, but the Thermometer fell ſomewhat more or leſs. A 
Iighted Torch, thruft into them at two Palms from the Ground, Mas 


ſoon extinguiſhed by oe Acton of the 8 E. 
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* 7. Theſe Damps grew gradyall 1 weaker in their pernicious Ef- 
fects for above 3 Months, even to the ſubſequent Autumn, as has been 
generally found in other former Exemptions, or when they happend to. 
iſſue out of their Vents. 

Exp. 8. Concerning the. Salts which are generated in Abundance i in 
Veſuvius, I have, by Order of the Academy, examined them by accu- 
rate Experiments. My Intention was to know, if beſides Salt — 
niac, there were alſo Sea-Salt, Vitriol, Nitre, or any other Salt, I 
thought there was no better Way of proceeding. in this Inquiry, than 
by Cryſtallization; becauſe it is univerſally allowed, that Salts in cry- 
fallleing conſtantly retain, one certain and determinate Figure; Sea-Salt 
concreting into Cubes, vitriolic Salt into rhomboidal Parallelepipeds, A- 
lom into Octædrons, and Nitre into rectangular Priſms on hexagonal 
Baſes. I imagined, that if the Salt of Veſuvius happened to contain 
any Particles of the Salts above · mentioned, it would diſcover them after 
Cryſtallization. This Way of reaſoning was confirmed by Experi- 
ment: For the Veſuvian Salt, in cryſtallizing, left on the Sides of the 
Veſſels ſmall Parcels of cryſtallized Salts, which, obſerved through a 
Microſcope, reſembled a Tree with! it's Branches, on the Ends of which 
there appeared ſeveral Pyramids of an irregular Fi igure, hut very ſharp- 
pointed; and between the Branches there were interſperſed in ſome 
Places a Group of Priſms, in others ſome ſmall Cubes: Whence I in- 
ferred, that the aforeſaid Salt was ammoniacal, and indeed a genuine 
and efficacious Salt-Ammoniac, with inſenſible Portions of Nitre and 
Sea· Salt. Which coincides with the Sentiments of the Royal Academy 
of Paris in 1705; with thoſe of Thomas Cornelius in his Progymnaſma 
de Senſibus; of Dominicus Gulielmini in his Treatiſe de Salibus; of Dr 
Boerhaave in his Chemiſtry, and many other Writers. 

Exp. 9. In order to be convinced whether this Salt was really a ammo- 
niacal, and of the Nature of neutral Salts, I mixed it with Spirit of 
Vitriol, and Spirit of Salt, without producing the leaſt Fermentation. 
| afterwards put ſome of it into Oil of Tartar per deliguium, and could 
not perceive any Ebullition; wherefore it is to be ranked among the 
neutral Salts. 

Exp. 10. Thrown upon red Coals, it did not crepitate like Sea. Sel, 
but it boiled and ſwelled, and after evaporating, it dried up. i 

Exp. 11. It is of a very pungent Taſte, ſtrongly pricking the 1 
and of a bituminous Smell of Brimſtone, which occaſions a violent 
Head- ach by it's volatile Texture. 

Exp. 12. The Salts taken from different 3 are not all of the 
fame Weight or Colour: For ſome are yellow and unctuous, as if 
rubbed all round with Pe/re/eum.;...Qthers are very white, others blackiſh, 
and others of other Colours, ace ee to the Stones they adhered to. 

Exp. 13. I have likewiſe found by Experience, that the Salt Ammo- 
niac of Veſuvius is much more efficacious than any other Salt known, at, 
this Day, in cooling Liquors, Upon diffolving ſome of it in Water, 
JI If5 2 it 


676 As Aera of the Eritprion of Veſta". 
it makes-the Water:fo cold, that the Sides of the Veſſel which contains 
ie, _— hardly be touched without Unealineſs, WN the exceſſive A 
Co | NAOMITTEY . 
Exp. 14. M. Geuſfrey looks on it as a aogulür Power 6f common 
Salt Ammoniac, that being mixed with a certain Quantity of Water, 
it rendered the Water fo cold, that it made the Spirit of his Thermo- 
meter, 18 Inches high, fall 33 Lines. But J have ſhewn to ſeveral 
Perſons, that the Veſuvian Salt makes the Liquor of a Thermometer, 
like his, fall 4 3 Inches; which is equal to 34 Lines. Wherefore the 
Efficacy of this Salt, in cauſing the Fall of the Liquor, exceeds the 
Efficacy. of common Salt Ammoniac by 21 Lines. 

Exp. 15. If round a Veſſel full of Water cooled with Sri; tutte 
be put ae of the Salt of an the Water freezes and grows hard 
in a very little Time. 

Exp. 16. If you put a good Quantity of che Salt of Ve/uvins into 
Snow ſet round a [Glaſs] Veſſel full of Water, and then ſtir the Veſſel, 
the Water contained therein becomes unfit to drink, having acquired 4 
very diſagreeable, acrid, ſulphureous Taſte; a manifeſt Sign, that the 
Salt is divided into ſmall Particles, which p paſſing through the inſenſible 

Pores of the Glaſs, enter into and mix with the Water. 
Exp. 17. Of all Kinds of Salts, this diſſolves in the greateſt Quan- 
tity in Water; and perhaps the greater or leſſer Diſſolubility of a Salt 
in Water, will be n g F 1 it's greater or leſſer Effect in 
cooling Water. | 

Exp. 18. Being put into Brandy, or Oil, beſides that very Feds” of 
it is diſſolved, it occaſions no Deſcent of the Liquor | in the Thermo- 
meter. 

Ge BUD 19. Being mixed with Blood lately drawn from the Vein of 3 
Man, but coagulated after ſettling, the Blood was thereby diſſolved, 
and continued in that State for the Space of 24 Hours. 

Exp. 20. A Solution [of this Salt] being injected into the Vein of a 
Dog, firſt occaſioned Tremors, then univerſal Convulſions, and laſtly 

Death: And 4 Hours afterwards, having opened the Dog, the Blood, 

which ſhould have been'coagulated, was found fluid, both in the Trunks 
of the Veins, and at the Ends of the Arteries. 

Exp. 21. It has all the Properties of Salt Ammoniac to that Degree, 
that upon fubſtituting this Veſuvian Salt, inſtead of common Salt Am- 
moniac, the ſtrongeſt Sort of Agua Regia may be had for diſſolving 
Gold: Which Experiment was made with Succeſs by M. Lemery, in 
the Academy of France. 

Exp. 22. If a Lump of the mineral Matter be redacds? to a fine 
Powder, and attentively viewed through a Microſcope, it appears very 

like the Sand of Iſchia, and is very proper for Writing- Sand: Whence | 
1 conjecture, that that Sand is nothing elſe, but the nth Matter for. 5 | 
long Time Agog . 195 the Aion of the . * 

"Exp! 23. 
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An Actonht 97 the Elbe of Velrelus 67 
Exp. 23. In ſome. of the Stones there appear ſome {6 Veins :: 
Gold, in others of Silver, but inſenſible; and in others, which are 'f 
very heavy, there is ſome Antimony. | ; 
Exp. 24. A great Diſpute aroſe in the Academy on the Riſe og 
[ Mofete} Damps; for what Reaſon theſe ſhould: be Ne only in the Id 
Strata of the mineral Subſtances, and not in the new, where by the 
Action of the Fire they ought! to iſſue: Which Phenomenon, if Iam 
not miſtaken, may be accounted for in this Manner: As the cooling of 
| the burning Matter begun at the Surface, we may think, that the more 
ſubtle heterogeneous Particles, upon the cloſing of the Pores! at the Sur 
face, remained in Quantities buried in the lower Parts of the Matter; 
which, in Proceſs of Time, becoming acutangular, and of deleterious 
Figures, yer cannot offend while impriſoned: But in new Eruptions, 
wherein the Shocks given to the Matter produce many Fiſſures, the 
Damps, meeting with leſs Reſiſtance there, iſſue forth: As when e 
Air is a long Time pent up in ſome Hollow, upon giving) it Vent, 
generally comes out in a pernicious; Vapour. ' 13 . 
Exp. 25, It was obſerved, that the greateſt Shotks: haphined: to foch 9% 
Things as ſtood expoſed to the Volcano; but that thoſe Things which 
| were not thus expoſed to it, received but faint Shocks: A manifeſt Sign, 
that the Vibration of the Air had a great Share in the Shocks of the 
Earth: Which Ciccamſtagbel 18 er Notioe of by Boreils with elbe. 
to Mount Ana, 2 
IX, I was lodged for I Tin at Chaſe, 55 e at Fontinie An. Account of 


Medina, in the Face of this ſurpriſing Neighbour {Mount Sog the Eruption of 
which from thence doth not appear to be above 2 or 3 Miles diſtant. Hunt Veiu- 


vius, May 18, 
It gave us Strangers conſtant Entertainment, by ſhewing us whar it 4755 . 


could do, as well as great Satisfaction to the People of Naples, who, im Days, 1737, 
Whilſt it continues burning more or lefs without ceaſing, are under no N. S. by n 
Apprehenſion (and 1 believe with good Reaſon) of an Earthquake: e 
But we little thought of being invited to a Sight, Quod nunquam vidi- bis Fin. 54 
mus, & nunquam videbimus; for by all the Accounts of the Living, London. Ibid. 
there has not been any Eruption in their Remembrance near fo violent, 9. 25 2. Dates 
nor ſo furious; and Authors mention none to this Degree later than a- Naples, 1 2 
bove 100 Years ago. On Friday, May 17, 1737, N. S. J obſerved, 30, 1737 
as far as I could ſee round, that the Mountain was covered with white 
Ashes a great Way down, as it hach been with Snow in the Winter, 

which I could not find any Body here, or at. Barra near Portiche, take 
any Notice of; though I ſhould be apt to think for the future, that it 
might be a Fore- runner; for I had never ſeen any Thing like it. Pliny 
obſerves | in theſe Words, Præceſſerat per mullos dies terræmolus minus for- 
midoloſus, qui Campaniæ non ſolum caſtella, verum etiam oppida vexart᷑ ſoli- 
46. (Plin. Lib. vi. Ep. 20.) Other Authors ſay the contrary, though; 
it may very likely be ſo, round and near the Foot of the Mountains 
but this Time I have not found any Body ſenſible of it here; but lit is 
certainly que, chat our Windows and Doors ſhook all the Time of the 


Violence: 


676. An Acc of l Bebe if Velen 
it makes the Water ſo cold, that the Sides öf the Veſſel which contains 
it, 5 hardly be touched without Uneallieſs)” Aa une the exceſſive 
Co noc * 
| Exp: 14. M. Genfrey looks on it as a Aäagelir Power of common 
Salt Ammoniac, that being mixed with a certain Quantity of Water, 

/ tt rendered the Water fo' cold, that it made the Spirit of his Thermo- 

7 meter, 18 Inches high, fall 33 Lines. But J have ſhewn to ſeveral 
Perſons, that the Veſuvian Salt makes the Liquor of a Thermometer, 
like his, fall 4 1 Inches; which is equal to 34 Lines, Wherefore the 

04 Efficacy of this Salt, in cauſing the Fall of the Liquor, exceeds the 
Wh | Efficacy of common Salt Ammoniac by 21 Lines. 

1 Kind: 15. If round a Veſſel full of Water cooled with cw; there 

be put ſome of the Salt of Veſuvius, the Water Freezes and grows hard 

in a very little Time. 

Exp. 16. If you put a good Quantity of che Salt of Fiſting into 
il Snow ſet round a {Glaſs} Veſſel full of Water, and then ftir the Veſſel, 
| i the Water contained therein becomes unfit to drink, having acquired a 

very diſagreeable, acrid, ſulphureous Taſte ; a manifeſt Sign, that the 
Salt is divided into ſmall Particles, which paſſing through the inſenſible | 
Pores of the Glaſs, enter into and mix with the Water. 

Exp. 17. Of all Kinds of Salts, this diſſolves in the greateſt Quan- 
tity in Water; and perhaps the greater or leſſer Diſſolubility of a Salt 
in Water, will be Mane en to it's greater or leſſer Effect! in 
cooling Water. | 

BY ns 18, Being out into Brandy, or Oil, befides that very Tired of 
t is diſſolved, it occaſions no Deſcent of the Liquor in the Thermo- 
Aren 

Exp. 19. Being mixed with Blood lately drawn from the Vein of a 
Man, but coagulated after ſettling, the Blood was thereby diſſolved, 
and continued in that State for the Space of 24 Hours. 

Exp. 20. A Solution [of this Salt] being injected into the Vein of a 
. Dog, firſt occaſioned Tremors, then univerſal Convulſions, and laſtly 
al | Death: And 4 Hours afterwards, having opened the Dog, the Blood, 

: 18 2 which ſhould have been coagulated, was found fluid, both in the Trunks 
Wt | of the Veins, and at the Ends of the Arteries. 

[5 Exp. 21. It has all the Properties of Salt Ammoniac to that Degree, 
N that upon fubſtituting this Veſuvian Salt, inſtead of common Salt Am- 
N | moniac, the ſtrongeſt Sort of Agua Regia may be had for diſſolving 

| Gold: Which Experiment was made with Succels by M. Zemery, in 
i the Academy of France. 

Wi Exp. 22. If a Lump of the mineral Matter be reduced to a fine 
$i | Powder, and attentively viewed through a Microſcope, it appears very 
like the Sand of Iſchia, and is very proper for Writing- Sand: Whence | 
1 conjecture, that that Sand is nothing elſe, but the Lame] N n for 1 
long, Ti ime : en by the Aion of the 1 es 
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An Actoutt of the Eriiption Veſubius. 5 
Exp. 23. In ſome of the Stones there appear ſome fem Veins of ': 
Gold, in others of Silver, but inſenſible; and in others, which are 
very heavy, there is ſome Antimony. | | Dio} 
Exp. 24. A great Diſpute aroſe in the Academy on the Riſe of tlie 


¶ Mofele] Damps 3 for what Reaſon! theſe ſhould: be ſeen only in the ot 
Strata of the mineral Subſtances, and not in the new, where by the 
Action of the Fire they ought! to iſſue: Which Phenomenon, if Iam 
not miſtaken, may be accounted for in this Manner: As the cooling of 
the burning Matter begun at the Surface, we may think, that the more 
ſubtle heter Ogen eous P articles, upon the cloſing of the Pores at the Sur- | 
face, remained in Quantities buried in the lower Parts of the Matter; 
which, in Proceſs of Time, becoming acutangular, and of deleterious. 
Figures, yet cannot offend while impriſoned: But in new Eruptions, 
wherein the Shocks given to the Matter produce many Fiſſures, the 
Damps, meeting with leſs Reſiſtance there, iſſue forth: As when the 

Air is a long Time pent up in ſome Hollow, upon giving it Vent, it 


generally comes out in a pernicious; Vapouurrrrrt 
Exp. 25, It was obſerved, that the greateſt Shocks happened to ſuch 
Things as ſtood expoſed to the Volcano; but that thoſe Things which 
vere not thus expoſed to it, received but faint Shocks: A manifeſt Sign, 
that the Vibration of the Air had a great Share in the Shocks of the 
Earth: Which Circumſtance is taken Notice of by Borelli with reſpect 
D , FhouotT 90 Haw. 1918 VE 1 
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IX. I was lodged for ſome Time at Chaja, and afterwards at Fontina Ar Account of 
Medina, in the Face of this ſurpriſing Neighbour {Mount Peſuvins] the Eruption of 
which from thence doth not appear to be above 2 or 3 Miles diſtant. un Veſu. 


It gave us Strangers conſtant Entertainment, by ſhewing us what it! Ee 
could do, as well as great Satisfaction to the People of Naples, who, ing Days, 1737, 
whilſt it continues burning more or leſs without ceaſing, are under no N. S. h s 
Apprchenſion (and I believe with good Reaſon) of an Earthquake het mer 
But we little thought of being invited to a Sight, Quod nunquam vidi- va rg e ”— 
mus, & nunguam videbimus; for by all the Accounts of the Living, London. Ibid. 
there has not been any Eruption in their Remembrance near ſo violent, 2. 252. Dated: 
nor fo furious; and Authors mention none to this Degree later than a- Naples, 70 3 
| bove 100 Years ago. On Friday, Mey 17, 1737, N.S. I obſerved, 39˙737 8 
as far as I could ſee round, that the Mountain was covered with white 
Aſhes a great Way down, as it hach been with Snow in the Winter, 
which I could not find any Body here, or at. Barra near Portiche, take 
any Notice of; though I ſhould be apt to think for the future, that it 
might be a Fore- runner; for I had never ſeen any Thing like it. Pliny 
obſerves in theſe Words, Preceſſcrat per multos dies terriemotils minus for- 
midoloſus, qui Campanie non ſalum caſtella, verum etiam oppida verart ſoli- 
%. (Plin. Lib. vi. Ep. 20.) Other Authors ſay the contrary, thought | 
It may very likely be ſo, round and near the Foot of the Mountain | 
but this Time I have not found any Body ſchſible of it here; but it jg 
dertainly true, that our Windows and Doors ſhook all the Time of the. 
| | Violence: 


Violence of the Eruption, w which I. take to be from the very 


An Account f the Erußtia of Veſuyius. 


great Con. 
cuffion of the Air upon | "the violent Exploſions: A Door which had a 
Latch,” to my great Suprize, opened 1 6055 of. itſelf. I cannot conceive 
a tremulous Motion of the Earth from the Mountain hither, unleſs it 
were thoroughly cayernous from thence; . WINE the People here n, 


and particularly the Author Peragallo. 


On Saturday Night (May 18) this great 3 began, and in. 
creaſed fo much on Sunday, that it brought half. the People out to gaze 
at it, with great Variety (no Doubt) of Paſſions and Ratiocinations, 
There were certainly, amongſt ſome, great Apprehenſions, by their 
being employed in Proceſſions, viſiting their Churches, and expoſing 
their Images of the Virgin Mary; but I looked upon them as very un- 
grateful to their great Patron [St Fanuarius] in having any Dread, 
when they even boaſt, that he has never failed delivering them from 
their greateſt Piſtreſſes ; but hy the terrible Havock I have obſerved in 
their Country, as well as what has been, made by this laſt Eruption, I 
find he hath always left them in the Lurch: However, as I had not loſt 
a Grain of the Faith I ever had in that Saint, 

I very boldly ſet out on Monday about two Hours bafar; Sun- ſet lt 


was a melancholy 5 Ry the Road full of Numbers of -poor 


Wretches, flying as from Sodom. I ſtopped on the Way, to obſerve 
the vaſt Clouds of Smoak, which was thrown. up in a prodigious Co- 
jumn, to an Height not to be gueſſed at, which, by it's gentle Waving 
and Undulation, was a moſt beautiful Sight ; and when it had mounted 
ſo high, that it had loſt the Force of the Protruſion, it was carried by 
the Wind a vaſt Way ; but not too far for one to obſerve how it's Rolls 
began to break, and, being diſperſed and expanded, covered the Coun- 
try underneath with Aſhes and Darkneſs. There were many great 
Flaſhes of Lightning darted through this Pillar of Smoak, and fre- 
quent Diſcharges as of Cannon or Bombs, which were followed by fall- 
ing Stars, ſuch as we ſee from well-made Rockets. We turned off out 
of Portiche, to gain the North Side of the Mountain, as far as we 
could, in Chaiſes. till we were forced to get upon Aſſes or Mules. _ - 
It was now growing dark, and the Fire began to be viſible, which 
it was not in the Day-time, the Sun bearing no Rival, The prodt- 
gious Bouillon of Fire, and the extreme Force it was expelled with, as 
well as the vaſt Height it was carried up to, are not to be deſcribed or 
gueſſed at. If I ſhould imagine an hundred Stentors or Polyphemns's, 
with as many of Phalaris's Bulls roaring all together, they could not 
bellow more terribly, But to have a truer Idea of this Scene, you muſt 
look into Burne!'s moſt beautiful Painting of the general Conflagration. 
As we looked round this Northern Side, the whole Country appeared a 
if over-run by Samſen's Foxes... | 
In a little Time, by the Light of the Mountain, (change that ms | 
mach obſcured by he Clouds and Pillar of Smoak) and the Help of 
our Torches, we ſcrambled | oyer very rough Roads, till we got within 
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a Quarter of a M ile of the great Laus or Curtent But then I ordered | 
an Halt; for indeed the Scene on all Sides became ſo ſtupendous and 
terrible, that T thought I ſhould make a yery fooliſh Figure, if any 
Misfortone ſhould happen to v. 
We returned to Portiche, where we ſupped, and got home, much, 
fatigued, by 2 in the Morning. The Fury of this Eruption was at 
it's Height this Night, as to burning; but the next Day (Tueſday) the 
Columns and Boui/lons' of Smoak were as great, and thrown out with. _ 
as much Violence, which, as the Wind fat, carried it's Deſtruction, , 
not of the large maſſy metallic Bodies, but of infinite Quantities of 
Aſhes and Cinders, all that Day,' and Part of the Night. Through. 
the Columns of Smoak was a continued Lightning, the moſt beautiful 
Sight imaginable, | 5 ro al Tags ed 
The following Day (Wedneſday) we ſet out again to view the Weſt 
Side of the Mountain at Torre del Grejo, 8 Miles from hence; where we 
heard, that the great Lava had ſtopped at the Church of the Carmelites, 
but not without carrying Part of it away: Yet the People were ſuper- 
ſtitious enough to think this Stop miraculous; though it made a great 
Breach on one Side, broke down and quite demoliſhed their Sacriſty, 
beſides cracking the Roof. This Lava had from the Declivity taken 
the Water-courſe, which was the Preſervation of the Country from be- 
ing drowned (and the People had beſt look to themſelves, unleſs they 
make another), This Hollow, which was for ſome Miles between 30 
and 40 Feet deep, and as many wide, was not only filled up, but the 
Matter roſe as many Feet above the Surface of the Land about it: 
We walked' to view it on one Side, but the Heat was ſo intenſe, and 
the ſulphureous Stench ſo ſuffocating, that we were obliged to keep at 
a good Diſtance ; and I was well informed by ſeveral, that it continued 
very hot a Month or 5 Weeks after; fo long in cooling is that great 
Quantity of bituminous and metallic Matter, with which this Yomes is 
loaded, VV 5 
As the Fury of the Expulſion and Exploſion was much abated on 
Tueſdgy Morning, the Stop here was about four that Day in the After- 
ro0n; which might be the more eaſily conceived, when no more of 
this vaſt metallic Matter was diſcharged, and the Motion of all the 
reſt was relented, for want of more Protrufion, and the Bitumen grow-... 
Ing a little cooler. As this Stop was made at the Church, Part of the 
Lava took a Turn into the great large Road to Salerno, to a great 
Height ; which Part is choaked up for ever, the Expence being im- 
menle to remove it. N. B. Giulio Cefare Reputio, one of the Authors, 
who deſcribes the Eruption in 1631, ſays, one of the maſſy metallic 
Bodies was in his Time weighed, and the Weight amaunted to 50 
Cantaras, a Cantara being nearly 200 Weight.” Ty Pave ſince, made 
the Road paſſable; by laping Earth vpon the Lava, and fo have en 5 
to the Hills of their Country. There are ſome, Who pretend t X 0 
that the Matter diſcharged this Time in the different Currents Gf Love's g 
A | roun 
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ere Hed, Ane come back ten Days afterwards, 


round 5 577 


it has made great Havock; a Monaſtery of Nuns was deſtroyed. After 
a Jong Day's Work, we returned at ſix o*Clock. | oe 
The Earth of this Country is, no Doubt, greatly compounded of 
- Sulphur and Nitre, from whence Dr Burnet hath fixed it for the Be- 
ginning of the general Conflagration ; though he has, out of a particu- 
lar Spite to the People of Rome, laid the Commencement of it there, 
The great Quantities of Sulphur and Nitre are, to be ſure, the Ope- 
rators of theſe great Exploſions, Lightnings, Bombs, Bellowings, and 
Expulſions of all this Matter; and Nature can certainly make much 
ſtronger and more elaſtic Gunpowder, than Mankind; elſe thoſe great 
maſſy Bodies of Metals could not be thrown, up with that, vaſt Force, 
to that great Height. The Bodies are compounded of various Metals, 
and, as it were, incorporated with the Bitumen: They pretend to find 


ſome Silver, but I queſtion whether the Gains will pay the 59 
* 2 e | | | 35 * 8 4 1 4 : þ# hey 
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They have Foren of de Les Lava's, as it ber Miation Was wit 5 * 114 

et otherwiſe, that it is, Now,. and the Progreſſion rather like a 
vermicular one: And beſides truſting to my Sight, Lam rather apt to 
think it mult be ſo, becauſe, thoug 8 in 4 great Dedlivity, theſe Treat 
Maſſes muſt be much retarded in 1 Motion, by their large un Jual 
Points or Angles 5 beſides, the Glewyneſs of the Bitumen as it . 


would very much impede a quick Motion; which Bitumen! is that Mat- n 


ter that flames, ſmokes, and is ſo very ſuffocating. 
By ſome of the Ancients, theſe, burn ing Mountains have been looked 
upon as Divinities, and that they lived there: To confirm which, there 
was a Marble found at Capua (as Paragallo affirms) with this In- 
ſcription, Jovi Veſuvio ſacrum D. D. The Greeks made uſe of them in 
their Mythology, by clapping the Rebel Giants under 1 

1 muſt not conclude without ſay ing ſomething of the Mofete, upon 
which much have been written, particularly by Leonardo de Capua; but 
all might be reduced into à narrow Compals, _ 1 mention it now, be- 
cauſe it hath given great Terror to the Neighbourhood of this Moun- 
tain; four or five Perſogs near Torre del Grejo,, Portiche, and ſome other 
Place, having been killed by going into their Caves or Cellars: And it 

is particularly remarked to have been thus deſtructive all round the 
Hill, after the great Eruptions; upon which the great Agitation and 
Rarefaction of this inſſammable Earth, compoſed of ſuch active Par- 
ticles, even Sal Ammoniac, muſt ſend out vaſt Fang ſtrong Efiuvia, {or 
what in ſuch cloſe Places way properly be termed Exſudations) perni- 
cious, no Doubt, when confined under - ground, and hindered from ex- 
panding and mixing with freſh Air: And, no Doubt, all round the 


Mountain they abound; but the open Air is a Specific apaifſt their ill 


Effects; as we fee it is an immediate Cure to the poor Dog at the 


Erotio del Cane, and not any particular Quality of the neighbouring 


Lake, which throwing him into, I ſhould rather 8 would kill him, 


till he had recovered his e and . Lell An. VII. *. 
mentions theſe Damp: | 
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= Nemorum que maxima ſacro 
Fonte ſonat, ſevamque exhalat fd nephitin, n 
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And to theſe Stenches baun s Satire III. 1. 555 reſembles the Scent bf | 


a ſtinking Breath : 6 ee B's 
Gutture fulpbureas Tent exhalante 6750 5 = 8 55 8 0 50 
The following Authors habe give ven very ample Accouin of the Emp- 

tion of Mount Veſuvius, on Dec. 16, 1631. ann $405"s 


Giulio Ceſare Braccini; ib farcol nel Ve rie, Aa 16 The. 
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4 6. „. an "Earthquake 100k the Au 
e r hp Kingdom of Naples, 25 chiefly. Apulia. . - In it's Duration, all the Ap- 
3 pearances mentioned by the Ancients were , obſerved. Firſt a Trem: 

bling, then a Shaking, and at laſt an Inclination, or Nutation of the 


al moſt the 


cohole Kingdom Farth, like the Motion of a Ship; Theſe Vi arious Motions ſucceeded 


of Naples, in each. other for the i of 31, and ſome Stethd, It was not ob- 


8 Grit ſerved by my Friend, whether; the Nur and Oſcillations of the 


Jus; Pr. Prof. Earth were made according to the parallel Circles of the Earth, accord. 
Med. in Reg. ing to the Obſervation of modern Philoſophers, who: endeavour there. 


Vniverſitate by to confirm the diurnal Motion .of the Earth. But I myſelf and 


Neapol 55 others have obſerved it to; . ſo, not woly in this, but alfo 1 in former 
428. þ. 79. Earthquakes. Us LIT Hef 5 8804070 


Apr. &c, The Air at that Time was heavy with thick, low, hanging Clouds, 
1733. which were afterwards diſſipated by a gentle NE Wind. The next 
: Day the Sun ſhone faintly, as if it were toveted: by very thin Clouds; 
but no ſuch Clouds were diſtmguiſhable. in the Sky.” This Phenomentn 
has alſo been obſerved in N ſtrong Farthqualkes. The Fiſher- 
men who were then at their Work on the Coaft, obſerved the Sea to 

ſwell on a ſudden, and rode out the Storm coming from the North- 

ward, without ay Wind ; but thought themſelves in Danger of Ship. 

wreck. 
The next Day, March 10, 8h 4. n. there happened a new but ſhorter 
and weaker Earthquake, in the ſame Province; not ſo weak, however, 
but that it was perceived here at Naples. This was preceded by a cer. 
tain flaſhing or ſhort Coruſcation about the Mountain Garganus, which 
turning to Smoak or Fog, gradually diſappeared, In the Country about 
Foggia, this Earthquake, and others alſo in April, OF. and Nov. were 
generally preceded by a ſtrong N E Wind, though the Air was ſome- 
times quite ſtill. 

There was no ſmall Ruin of Buildings, and Deſtruct ion of Perſons 
cruſhed by them ; for the Dead were rec Fd to be about 0. 
The Centre of theſe Shotks ſeemed'to be at Foggia: For there were 
the moſt cruel Motions and Ruins; and from thence they diminiſhed 
gradually to Places more remote; ſo that one mi 00 ſay, that the Pro- 
pagation of this Motion was ſucceſſively diminiſhed (only ſo far as it 
was. altered by the various Solidity and Tnterruption of the 1 0 
| 1450 in a duplicate Ratio of the Diſtances: „ ecbrauigy ee Cope 
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ws in other Sorts of Motions. 2 
The ſame was obſerved alſo in the Ofcillations of mg 4 two 


careful Obſervers. For Pendulums of a Palm in Length, at Aw 
and 1 — being applied to a ——— e and movin 


in 6 ct e Degree —* Ofett- 
lation, according to their leſ or greater = 1 Fot the 
greater Number of theſe Deg . Mo Aculum, Wich is nearet ; and the 
lefſer at Iuvenatium, Which is gg her, anſwered almoſt to the duplicate 
Ratio of the Diſtances. of 'thek faces from the Centre of the Farth- 

quake. And hence alſo it came to paſs,” that when' the Earth ſhook but 
Netle at. Foggia, the Pendulum vibrated but ttle at Fein, and Was obs 
ſerved to ſtand perfectly ſtill at Taveraium. 

In all the Shocks, Which hap brich, for almoſt a whol Year Werden 
it was conſtantly obſetved in the open Fields,” chat they were preceded 
by a Noiſe borrid Rumbliog in the Air. Thus we read in Pliny, © 


- 


Lib. ii. C. 80, that terrible Nele, Groans,” and ſometimes Sounds, 


like human Cries preceded. them, This Noife in the Air was ſpread 
in a contrary. Determination: So that as the Parts of the Earth were 


ſhaken, with a Motion communicated from the Centre to the ſurround- 


ing Places; ſo, on the contrary, the Motion of the Air was not 1 
propagated from the Circum Lrenide toward the Centre. This Phand- . 
menon has afforded no ſmall Matter of Diſpute amopg Philoſophers ; 
but 1 do not think myſelf. concerned in it. I hall only obſerve, — 
this differs from Ariſtolle's Opinion, in his Meteors, that an external 
Wind was neceſſary to form an Earthquake: So that, according to him, 
an Earthquake on the Coaſt of Achaia was cauſed by à Conflict of the 
N. and S. Winds. Some indeed have ſuſpected, that Night Earth - 
quakes, which were formed after ſtrong E. Winds, might ariſe from a 
Retardation of the diurnal Motion of the Earth, at leaſt in that Frack 
where the Wind blew, _ 
This alſo is obſervable with. regard to our Farthauake, that near the 


Farm of the Cartbuſians called Tre Santi (of which the Houſe was 
levelled with the Ground by the firſt Earthquake in March) in the Place 
where the Bed of the Brook called Fontana del Peſce js moſt depreſſed, 
there burſt out a new Source of copious, turbid, warm Water. This 
indeed is not new or ur Known to the Ancients : For we learn from 
their Records, that Waters burſt out from the opening Body of the 
Earth, juſt as the Water enters a pe through it's Fiſſures: Nay, they 
relate "farther, that nor only little Springs have iſſued, but ſuch Deluges 
as have even overflowed Cities. This might ſeem ail more probable 
to thoſe, who thought with T, bales, 9 9 575 to Seneca, that the Earth 


floated like a Ship upon the Surface of Water. But this will appear 


abſurd to thoſe, who know the real Structure of the terraqueoys Globe. 
The Water, which burſt forth in the mentioned Part of Apulia,” dried 
up gradually, and in the Space of bf 1 uite diſap 5 n 1 But the 
dry Sand retained a Swell of Sal Re Ti Thus ny, 
Lib. xxxi. C. 4, ſays, that Bn bot 150 Water, ae 
up again. Hence 1 is no e that Res, be bs 
Rivers are ſaid. to have a Wh re, t We not be efore; 
have dried up, where a hy e apf | pg 
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e Water at: prey Slice of che Barthq 


But it ig nottilbeinial 


. ine 1 F gined, that this was cauſed by the — for then it muſt have been 
„„ D violent, vas to fubwertithe avis mo. Naples. It muſt have 


ort 1 03 þ beerbdaufedby new Waters flowing into che Springs o ga ver 
»& e  Do(TheOVatby, ich iiacd meat re Butz baron, $ examined, Produced 
the following Phenomena; F nns beat} maddi 
1. Being compared with an equal Bulk of Rain- Water, -and 3 
by the Areometer, it exceeded the Weight of it in this Proportion, 
that where the latter weighed 15 j, the former weiged h j Gr 82: But 
er, WH 3 ny Gr. TY! more than the abr Bape hich Wr 
4, A 1 Juode ei won aid nenn 
be. A Pound of the: Ame Warr diftiled to Dryneſd ler 305 of a 
55 Subſtance approaching to Crocus Marris ſprinkled with O5 of White, in- 
fipid Earth. The Magnet being applied to this Powder when dry, at- 
tracted ſome reddiſh Particles. During the Diſtillation; a Smell of Sul- 
** was very evident. This is a freſm Confirmation of Lomiery's Ex- 
periments, Which prove that ſubterraneous Fires and Volcanoes ars cauſed 
dy a Mixture of Iron and Sulphur;; and e wr e won wa 
wot cauſed by a Sueceſſion of hidden Fires. uw 
. Having infuſed Zip of-Galls finely powdered i in W ij of that Water, 
in a Quarter of an Fhonft it began to turn ne and then the Powder 
11 1% H OL. PEW 
n This is an exact and t true ie Hiſtory of our E arthquake; eus ay of 
| the hyperbolical Fancies, which are common in _ ae NE the 
"ON on "A DOLAN Occaſions, ul 


* Naples, Docs 127 W. 3 17 Hanes a 


o/ the ſame, 2. They tell me, the laſt Eaitheltthe” here has made a great Erack 

by the Hom. in the Side of Mount Veſuvius, above 30 Yards long. Jam 'not*fure 

_ On if this be true or not, though T think: it very poſſible; but I made 

7 A; in, another Obſervation upon it, which I think much more extraordinary; 

the Lord Jig, which is, that the ſecond Shock, which was a very ſlight one, had a 

count Palmer. great Effect upon the Nerves: I and all the Company where T was, a 

. 3 oon as the Shock was over, were feized with a Shaking, juſt as if we 

* 17 =” al} had the Palſy, our Teeth chattering in our Heads to ſuch a Degree, 

that we could hardly ſpeak ; and T-find, that half the Town felt the 

fame Effect from it. It would be natural to imagine, that this Shak ing 

was cauſed by the Fright, but it is eaſy to prove the contrary 3: becauſe, 

in the firſt Place, the firſt Shock, which was much more terrifying, 

had not that Effect: Secondly, many People who were not ſenſible of 

the Earthquake, ound themſelves ſeized in the fame Manner: Fhitdly, 

Mr, who uſed- tò be troubled with convulſive Fits, and had got | 

quite cured of them here, was immediately ſeized with then again,” | after 

the Earthquake; and, fourthly, every oops” more or r leſs, complaften 
** Head-achs for ſome . e e 

XI. Legt. 


- * 


71 XI. Set. 5, 17 32 about 1 | in the Mqtning, an Earthquake was An Account 7 
felt. in diverſe Places in Maryland ʒ che moſt particular Rocount Ehave af ads you 
heard of it was from Mr Cuew. It hook his Houſe for ſome Time; Mc Richard 
and; ſtapped the Pendulum::ofchigiClocks during cit's-Contiouaice, c wis. No. 
rumbling Noiſe was heard in the Air; and many People ho did nut 420. 7; 120. 
fee). the Shaking, as well ag thoſe, who did, complained of .a/Dizzineſs f aly. c. 
in their Heads, and Sickneſs at their Stomachs: At the ſame, Tlme, I 5. 
have been credibly informed, it was felt in Penhilvauia and Næu- Eugland; 
XII. That this Country is ſubjrct to Earthquakes, is certain; and 4s Account of 
we have been- often admoniſhed of it ſince the firſt Settlement of the 72 OC 
Engliſh here, which now is about 100 Tears. Our printed Books and e ee | 
other good Records have taken Notice of the moſt remarkable that }zzjencd in 

have happened. The farſt and moſt conſiderable Earthquake that I find New. Eng- 

in our Hiſtory, and which ſeems to have been much like our laſt, was land, Fare or 
on June 2, 1638 This is faid (by che Author, who was a Gentleman %%, "mmm. 
«6 quake: It was heard before it came, with a rumbling N oiſe or low efpecially of the' 

« Murmur like unto: remote Thunder; it came from the Northward, %. _ 29. 

« and paſſed Southward; as the Noiſe approached near, the Earth be- bike ng 

« pan to quake; and it came at length with that Violence, as cauſed the R. S. by 

« Platters, Tyles, Sc. to fall down yea, People were afraid of their Paul Dudley, 

« Houſes. The Shock was ſo violent and great, as that. ſome being IH F. _ 
« without Doors, couldinat ſtand, but were fain to catch hold of Pofts, e 8 

« (5c. About half an Hour after, or leſs, came another Noiſe and 1735. 
4 Shaking, but not ſo loud nor ſtrong as the former: Ships and Veſſels. 
« jn the Harbour were ſhaken, Sc.“ In 1658, there was another very 
great Earthquake, but no Patticulars related. In 1660, Jan. 31, a. 
great Earthquake. In 1662, Jan. 26, about 6, at Night, there ha: 
pened an Earthquake, which ſhook the Houſes, cauſed the Inhabitants | 
to run out into the Streets, and the Tops of ſeveral Chimnies fell don. 
About the Middle of the ſame Night was another Shake; alſo inctge 
Morning following the Earth ſhook again. In 1665, and in 1668. 
and 1669, the Earth was ſhaken z ſince which we, have alſo had ſeveral + + 
Tremors of the Earth, but not very conſiderable; ſo that qur People 
began to hope we ſhould hear no more of them. But we are now con- 
vinced to Purpoſe, that New- England, is ſtill liable to the ſame Terror 
and Deſolation that other Countries are from theſe extraordinary Mo- 
tions of the Earth. i 4 ei o vied e n e gt 1 1 3% 7 [ n 5 Vo 

I now. proceed to give the beſt Account IL can of our late terrible 

Earthquake, which, has, ſo, juſtly amazed and terrified the Inhabitants 
from one End of the Country to the other. The firſt Thing I ſhall be- 
gin with, is to give a ſhort Account of be Weather or Seaſon. preceding 
the Earthquake: Our Winter in 7 and. Feb. was very moderate, and 
excepting a few. cold Days, the. Weather was pleaſant, and noligreat 
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of now, and fbreqold / enther, which ſoon went bver ; and on the 
kithz 5“ after 4, the gun wis eclipſed- Abent 3 Digits, as near a 1 
oculch make it without m Anſtrument; after which to the End of the 
Month we hall (plcafim Weather, Rain st Tiches, and once we bad 
Thunder and Lightning! April fot the moſt Part bad fair, pleaſant 
r plentiful Rain in the Beginning and latter End 
of the Month. The Beginning of Ma was alſo pleaſant, Weather; 
gth, roth, and 13th, :a great deal of Rain: The 18th, a white 
oſt: 24th and 2 gth, cold Weather ; from:thence- to the End of the 
Month very dry. The Beginning of June the ſame; Abundance, of 
Thunder and Lightning at Times during the Whole Month. In Ju 
_ alfo, though we had ſome Showers in different Places, yet in general it 
was a very dry Seaſon, and a great deal of Thunder and Lightning alſo 
this Monch; the 3 laſt Days of it ſo violent hot, that there was no 
working or travelling by Day, or ſleeping by Night: The Beginning 
of Aug. was alſo exceeding hot, and in partieular the firſt Day at Night 
from the Evening to Midnight we had a: continued Coruſcation or 
Lightning all round the Horizon; the like ſcarce ever remembered: It 
was truly terrible, though the Thunder was not ſevere. Dry Weather 
continued to the roth, and then we had a plentiful Rain all over the 
Province, but our hot Weather held on to the End of the Month; and 


the Wind; it blew down Houſes, Barns, and an infinite Number of 
Trees in our Orchards and Woods; a great deal of Rain alſo then fell. 
In OZ. preceding the Earthquake, we had a pretty deal of cold Weather; 
on the 23d, a great deal of Rain, with the S. Wind; on the 25th at 
Night, a hard Froſt; on the 26th, winteriſh Weather, and a little 
Snow; 28th, cold, the Wind at NW: 29th, the Wind at N W, 
3 little of it, but cold; in the Evening quite calm, and a clear 
By this ſhort Journal of the Weather the Learned will be able in 

ſome Meaſure to ſay, how far our Earth might be diſpoſed to, or pte. 
pared for, the Earthquake that followed ;- firſt by a long continued 
Drought and extreme Heat, whereby the Earth became more porous, 
and abounded with Exhalations or Vapours inflamed, and which after- 
wards being ſhut up by the ſucceeding great Rains and Froſt, and there- 
by hindered from an ordinary and eaſy Paſſage through the Pores and 
common Vents of the Earth; worked ſo much more forcibly. and terri- 

bly upon one another. But Philoſophers not being yet agreed on the 
Nature or certain Cauſes of Eatthejuakes, I paſs on to the ſecond, Thing 
which: I propoſed to enquire into, viz. what Kind or Sort of Earth- 
quake ours was. Cbers Facchieus, in his Inftitutiones Phyſice, cap. Terre 


Motus, diſtinguiſhes Earthquakes into four Species; wherein be i 


hp 1. and — — Firſt Species is 4 Shake br 
Trembling, and by them MHkened to the ſnaking Fit of an Ague. I 
cannot yet hear of any Bredeh or Opening of the Earth, 0 the 
hole Extent ofabur Barthquake/i It has Been ſaid hy ſome that were 
abroad, that the Earth and ite due and ſa ſank down again büt 
much queſtion the Truth of it for of: there had . ſuch Suc⸗ 
cuſſion to raiſe the Earth 40 any conſiderable Height, the Houſes would 
certainly have tumbled down, or the Exhalation forced it's Way 
ſome Breach. Nor was our Motion of the Earth that which A bald 
and Pliny call a Pulſe, or an intermittent Knocking, but one continued 
Shake or Trembling z'” and therefore-muſt -N. under the firſt 
Species, vix. a' Tremor or Shake, without altering the Poſition of tlie 
Earth, and left all Things in the ſame Poſture in which it found them, 
except the falling down of the Tops of fonie Chimnies, Stone Walls, 
Sc. without Doors; Diſhes and ſome other Things within Doors. 
which T ſhall obſerve when I come to ſpeak of che Degree of the Shake, 
That our Earthquake was of 9 Species, is alſo proved from the 
Sound that accompanied it, ſince tremulous and vibrating Motions art 
proper to produce Sounds; which brings me to the third Particular, 
. viz, the Noiſe or Sound that accompanied or immediately preceded our 
Earthquake. This indeed was very terrible and amazing; though I 
am apt to think it was thought more conſiderable by thoſe within Doors, 
than ſuch as were without in the Air. Some of our People took this 
Noiſe to be Thunder; others compared it to the Rattling of Coaches 
and Carts upon Pavements; or frozen Ground. One of my Neigh - 
bours likened it to the ſnooting but of a Load of Stones from à Cart 
under his Window. For my own Part, being perfectly awake, though 
in Bed, I thought at firſt my Servants, who lodged in a Garret over 
my Chamber, were haling along a Trundle-Bed: But, in, Truth, the 
Noiſe that accompanies an Earthquake ſeems to be ſonus fith generis, abt 
there is no deſcribing it. This Noiſe, as amazing as it was, in an In- 
ſtant of Time, as one may fay, was ſuccecdrd by a Shake much more 
terrible. My Houſe, which is large and well 1 5 ſeemed to he 
ſqueezed or preſſed up together, as though an hundred Screws had been 
at Work to throw it down; and ſhook: not only every Thing in the 
Houſe, - particularly the Bed under me, but the Building zel and 
every Part of it ſo violently for the Time, that E was truly i at- 
Fear it would have tumbled down, and my Fatnily »periſhed- Jn jak 
Ruin : But through the great Pqwer and Mercy of: God, :we-reepived: 
no Harm. It is impoſſible to deſeribe the Terror and Amazement that 
an Earthquake carries with it; and though L had never felt one before, 
yet 1 was gy convinced what it wWagat the very Bimeyogy yid 
The next Thing 1 - proceed? to. is the Degree or (Greatneſs ward 
Shake, This will be beſt» mi wg $ Effects. I have 
mentioned the * ok the Tops of Chimniees: Diſhes from Shelveß, 
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Aon wp [67 Sas, | 
Cb aria i v6.6 A 8255 Farmer tel e had 4 01 
Rods of . Wall thrown: 4095 by. itt. 1. yt 1 55 1 1 5 4 | 
theſe Effects are not very conſiderable, yet 1 cannot but be of Opinio 
that our Earthquake, for it's Species, was as Violent and 1880555 48 any 
we meet with in Hi ſtory: Ang had the Tremor” continued" Mi Fn 


> 


longer, or been repeated in the like Degree, our Houſes bad doubtleſs 
been many. of them overthrown. One of my Neighbours that Was 


walking home at the very Inſtant, tells me, the Noiſe firſt brou ht him 
to a Stand, and that during the Shake, the Earth trembled o under 


him, that he was ſo far from attempting to continue his Walk, that it 


was as much as he could do to keep upon his Legs, and expected every 


Moment the Earth would have opened under him. Another that was 
riding home, ſays, that upon the Noiſe the Earthquake made, his 


Horſe ſtood ſtock till, and during the Shake, trembled to that De- 


gree, that he thought ke would have fallen under him. Our Houſe- 
Dogs were alſo ſenſible and affected with the Earthquake; ſome of 


them barking, others howling, and making ſtrange and unuſual Noiſes, 


Nor was our Earth only affected with i Shake, but the Sea alſo in 
our Harbours, and our Shipping ſmall and great much niayed with it. 
I do not ſuppoſe it ever happens that Earthquakes of this Kind,” of any 


-Extent, are equal or alike in all Places and accordingly I find by In- 


formation from our ſeveral Towns, that the Shake was much more mo- 


derate in ſome Parts of the Country than others. 
The Time and Duration of the Shock Our Boſton News: Paper 


fia the Time at about 40/ after 10 at Night: My own Watch was not 


fo much by 5! ; but the Clocks of the Town might be trueſt. The 
firſt Day of Nov. at Midnight, which was 3 Days after the Earthquake, 
the Moon changed. As to the Duration of the Shock itſelf ——What- 
ever others may print or have printed, I can by no Means ſuppoſe it 
exceeded the Space of a Minute, if it was ſo long; I mean'the' firſt and 
great Shock; after which in the ſame Night we had 4 or 5 more leſſer 
Tremors; and at ſundry Times ſince the Earth has trembled in different 
Places (even to this Nov. 1 3 ) but without any conſiderable Effects or 
Extent. 

- The laſt Thing I have to mention, is ; the Courſe and Extent of the 
Earthquake. Zehen, the Metropolis of this Province, lies in Lat. of 
42 25! N. and 46 43! W. of London; as the Longitude between the 
two Places was ſettled by Mr Thomas Brattle of this Country, and Mr 
Hoadg ſon of London many Years ſince: And making Boſton a Centre, 
we have a certain Account, that our late Earthquake was felt in Keme- 
beck River to the Eaſtward, and at Philadelphia to the Weſtward, 150 
Leagues diſtant one from the other upon a WS W and E NE Courſe 
. And no Part of the intermediate Country, that I can under- 
ftand, eſcaped the Shake; the Colonies of Rhode- Ifland, Connecticut, an 
New-York, that lie between us and Penßlvania being all affected, though 


Ke 725 equally; particularly at Philadelphia they write, a ſmall Shock. 10 


wa — , rr 4 


© RA Rs. ff 
to the apyoſee Jing gf 54 15 may call it, of the Earthquake, LL. 
"we hae two noted Inne to The SE, he Navin kB wee eee 
Vineyard, About 90 Miles diffant' from” Elen cnoc the felt vn wech His 


about 12 Leagues into: the Sea, arttant OT the aim ARE Bott tüte 
10ands had the Earthquake: "Our Eg Zertlemgents ro warde honey, ll 
do not yet exceed 46 Or 30 Mulks trot Beten; But "they Alpvof thein 9 
had this Earghquake very nge And ho fat it might reach beyond 1 
them towards Canal, ve cannot yet Tay.” By this Calculation I be- k 
lieve it will be found, that our Earthquake was of a much greater Ex- 
tent, than any yet taken Notice of in Hiſtory {As to the Courſe of the 
Earthquake, or where it firſt began, Tam not yet able to deret mine by 1 
all the Information I can get: For they write from Rhode; and, Con- | 
nefticut, New - York, and Philadelphia, all to the Weſtward) that it =! 
was between 10 and 11 at Night. The fame again is affirmed from ö 
Piſcataqua, Caſco- Bay, and Kennebeck River, which are to the Eaſt- 
ward: So that as yet it ſeems to me, that the Earth, through the whole 
Extent aforeſaid, was ſhaken” very near at the ſame Time. Some of 
my Neighbours are ofitive, that it came from the South ward; while 
others again are contident, that where they were, it came from the 
North. But this is not to be wondered at, ſince, as T ſuppoſe, the ſub- = 
terraneous Channels or Caverns, through which the Exhalation paſſes, 
are not in any one continued ſtreigbt Line, but branched out, and run- 
ning upon all Points of the Compaſs, eſpecially in ſuch 'a vaſt Extent 
F rs WOE SPOT OL WARTS 
Iam now come to Nov. 28, and having met with ſome further Par- 
ticulars omitted in the preceding Account: I ſhall throw them into a 
e dd d Tere ON 
A Neighbour of mine, that has a Well 36 Feet deep, about 3 Days 
before the Earthquake, was ſurprized to find his Water, that uſed to 
be very ſweet and limpid, ſtink to that Degree, that they could make 
no Uſe of it, nor ſcarce bear the Houſe when it was brought in; and 
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Accounts of ſeveral Earthquakes, : 
of Boſton, writes Word, that at 40 Rods Diftance from his Houſe, 
there was a Fiſſure of the Earth, and near 20 Cart-Loads of fine Sand 
thrown out where the Ground brake, and Water boiled out like a Spring, 
and mixing with the Sand, made à Sort of "Quagmire ; but at the Date 
of his Letter, which was the/21|t current, the Spring was become dry, 
and the Ground cloſed up again. Since the Receipt of this Letter, I 
underſtand, that the Ground where this Sand is thrown up, and round 
about it for a conſiderable Diſtance, is a ſolid Clay for 20 or 30 Foot 
deep, and nothing like Sand ever to be found there before; fo that the 
Exhalation forced this great Quantity of Sand through a very deep Stra- 
ium of Clay, Tam alſo very well ſatisfied, that the Earthquake was 
more violent in the Towns to the N. and N E of Beſton, than in thoſe 
to the Southward and Weſtward ; and in ſome of them that are rocky, 
the Earth ſhook but a few Days ſince. 7 NI Fires nes Ka 
XIII. 1. I know moſt of the People that have ſigned the incloſed 
Papers, to be Perſons of Veracity : And what confirms me in my Opi- 
nion, that there really was an Earthquake, is, that almoſt every Body 
agree in the ſame Deſcription, as to the Senſation, the Hour of irs 
happening, and the perfect Calm that was at that Time. I obſerve the 


10 the R. S. by Shock was vaſtly more felt towards the Sea-Side, as at Shoreham, Tar- 


Charles Duke 
of Richmond 
aud Lenox, 


x _— ——— — 
——— oe I EE 


2 
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ring, Goreing, Arundel, and Havant, At my Houſe of Goodwood, which 
is near 3 Miles N. of Chicheſter, and about 7 from the Sea, it was not 


Sc. F. R. S. ſo pfrceivable as at Chicheſter, and where it was ſtill leſs fo than by the 
No. 444. p. Sea: Side. I do not hear as yet that there was the leaſt Touch of it in 
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any Parts of the Vale on the N. Side of the Downs, which for the moſt. 
Part run E. and W. I think, what Dr Bayley of Havant ſays of the 
different Motions of the Beds, according to the different Situations they 
were in, is very well worth obſerving. This Gentleman is a Doctor of 
Phyſick, and a very curious Man. I could have got above go more 
Accounts from the ſeveral Places I have mentioned; but as they all tend 
to the ſame Purport, I thought what J had already collected ſufficient, 


Havant, Ofob. 25, 1734. 


2. Between 3 and 4 in the Morning, an Earthquake was felt here: 
The Shock was ſo conſiderable as to be obſerved by one or other in 


Earthquate H moſt Houſes of the Town. I happened to be awake at that Time, and 


Edward Bay- 
ley, M. D. 
Ibid, p. 362. 


— 
* 


AC 
2 


— ens —— 
— — 


en — — 


EK 
2 — 
—— 


r 


_— 
— — 
— — 
ne — 


— — ” 
= Ra. 


— cv . _ 
— 
LIE . 


— — 4 oe, 


— 
2 — — 


— 


r 
IEC ITE ——-„—„ — — 


— — ” 
| ** — 


— — 
„ Ws 


- — — * 


— — — — 


: 

| 

x; 

\ 
4 
1 
- 

J 


perceived the Bed ſhake under me with a quick tremulous Motion, 
which continued about 2 or 3!/, then ceaſed; and after a very ſhort In- 
termiſſion was repeated in the ſame Manner, and laſted about the fame 
Space of Time, as near as I could gueſs. TI was at firft much ſurprized 
at ſuch an unuſual Phænomenon; but upon a little Recollection, con. 
cluded it muſt be occafioned by an Earthquake, and was ſoon confirmed 
in my Conjecture by the concurrent Obſervations of my Neighbours, 
and afterwards by Accounts of the fame from many other Places; in 
ſome of which it ſeems to have been more violent than here. Several 
Perſons in this Place ſay, they not only perceived the ſhaking of 6-4 
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1 Albin: 97 ſeveral Earthquakes. 3 

Beds, bot alſo the rocking of their Houſes, together with a n es 
Noiſe of Drawers and the like moveable Goods in their Chambers and | 
other Rooms. A. learned and ingenious, Gentleman in this Town in- 
forms me, that the Motion of his Bed appeared to him like the toſſing 
of a Veſſel when it croſſes over a Wave, the Head and Feet thereot 
riſing and falling alternately ſeveral Times; whereas mine ſeemed rather 
to rock from Side to Side: But theſe contrary Motions of the two Beds are 
eaſily accounted for, by conſidering the different Poſitions of them, my 
Friend's ſtanding directly E, and W, and mine N. and S. For ſup- 
poſing the undulatory Motion which the Earth might have at that Time 
was Propagated from E. to W, the ſame Kind of Motion which cauſed 
his Bed to riſe up and down longways, muſt make mine rock from 
Side to Side; as may be obſerved in two Veſſels failing in contrary Di- 
rections on the ſame Waves of the Sca, that which croffes the Waves 
at right Angels being toſſed up and down Endways, while the-other 
moving in a Line parallel with the Waves, will be rocked from Side to 
Side, What makes me the more inclined to think the progreſſive Mo- 
tion of this Earthquake to have been from E. to W, is, becauſe it ap- 

ears from the beſt Accounts I have yet had of it, that it was obſerved 
ſooner E. than Weſtward, and likewiſe extended further from E. to W. 
than N. and 8. 

It may not be amiſs to take Notice of ſome remarkable Phænomena 
which happened before and after, as well as ſome other Circumſtances 
which immediately attended this Earthquake, moſt of them agreeing 
with thoſe Signs which have been obſerved by the Learned to precede 
or accompany former Earthquakes in theſe and other Parts of the 
World. It is obſervable, that we have had of late more Rain and Wind do 

for ſeveral Months ſucceſſively, than for many Years paſt ; eſpecially . = 
from the Beginning to the Middle of this Month, about which Time 
it cleared up, and the Weather became ſuddenly very cold, with froſty | 
Mornings, the Wind blowing generally pretty hard from NW. On 
Medneſday the 23d, the Cold abated conſiderably ; it was cloudy, but 
we had no Rain that Day. The 24th was very calm all Day ; it rained 
moſt Part of thé Afternoon, though the Mercury ſtood at 30 . It 
continued very calm all Night, and rained hard for ſome Time before 
and after the Earthquake happened ; but it ſoon cleared up, and we had 
a ſtrong Gale of Wind, which roſe within half an Hour, or, as ſone 
lay, within a Quarter, afterwards : It continued blowing hard all the  _ * 
Forenoon. At 4 in the Morning 1 obferved the Mercury continued at 5 
30 Inches =, The Spirit of Wine at 55 > N riſen about five De- 14 oh 

grees ſince the late cold Weather, 

N. B. My Barometer and Thermometer are both in one Frame, 
made by Mr Haukſbee. 29 OF. 1734. 

The Circumſtances related by his Grace, and by D: 80 5 are back- 
ed by the united Teſtimonies of ſeveral ; many of whom are known to 


his Grace to be Perſons of Veracity, aner Rem he procured to ſign 
X SS WE. Certificates 


<3 
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Certificates of vhat they obſeryed concerning this Accident at Chicheſter- 


and other: Places. It ais unneceffary; ro, trouble, the Reader with each 
Certißcate 3 che mentioning; ihe Names of thoſe who haye, ſubſeribed 
them may ſuffice. 1 1 115} Hoode, tio s 26% 1919043 1607, bis ew: 34 1 

»Fobn Fletcher, | Andrewand Sarab Adaire, aus e. err hn | 
land, Owen Apps, Sarah Bryers. . 


arab. Tutte, and her Children Elonor, Jane, 5 dere. Ae den 
b& on. Coftellow,, Þ/ ohn Freeland,” Matthew Fathers. „ im 


John and Sarab Bryers, Fobn Long. EE 


- Thomas Turgis, Richard Silverlocm: All of the City of Chichefter... 

Philip Boiſdaune, Eſq; of the Pariſh of. kuaegten 3 in the County of 
Selk, | 

This laſt- mentioned, 1 ade. rg =: the aforeſaid Perſons, dyelling 


5 


in the City of Chicheſter, all agree that there was à manifeſt Shock of 


an ee felt on Oober 25, about a Quarter before 4 in the Morn- 


ing, which laſted by Fits ſome few Seconds, about a Quarter of a Mi. 
nute, or while one might tell twenty, with), a Motion ſenſibly flow: 


For moſt of the Accounts (concur, in this Particular, that the Chairs, 


Wainſcot, Doors, Cheſts of Drawers, and other Moveables, were heard 
rattling; 2nd one, that a Bell rung of itſelf juſt before they felt the 
beaving of their Beds; and that there was no Wind ſtirring at that 


Time, but that it rained, and the Wind roſe ſoon after. 


The Rev. Mr Richard. Green, Prebendary of Chichefer, and Rektor 
of Merſton, in the County of Suſſer, had Informations of the ſame 
Tremblings, attended with the ſame Circumſtances, being felt at Shore: 


ham, Goreing, Tarring, Findon, Arundel, Caſtle, and Merſton. 
Jobn Shaw, Thomas . Dagly, and John Towner, all Servants to the 
Duke of Richmond, at his 585 called Goodwood, felt the ame, 
Mr John Fenkins, Riding-Officer of the Cuſtoms, in the Pariſh T 
Mat. MWitlering, near Bragleſbam- Bay, in the County of Suſſex, deſcribed 
the Shock after the ſame Manner: And he adds further, that within 
half a Quarter of a Mile of his Houſe, a young Man, of about 18 or 
20 Years old, having been at the ſame Time to fetch up- a Team of 
Horſes from Graſs, the Horſes were ſo ſenſible of ſomething more than 
ordinary, that they trampled, and ſeemed. very much affrighted, as ih 


were coming home. 


A Sheck of an XIV, To the foregoing, Accounts of an Earthquake felt in Suſſex, i 


art hqua le 


felt in N-rth- 


ampton hire . 
in Oct. 1731. 
Ibid. p. 367. 


is thought not improper to ſubjoin, from the Regiſters of the Rœyal $0- 


ciety, the following Intimation from the Rev Mr. Fo. Waſſe, Rector of 


Aynbe in Northamptonſhire, of „a Shock of an Earthquake felt there 


105 on Sunday, Odt. 10, about 4 in the Morning, 1731. This Gentle. 
46 man ſaith, that his ,Windows rattled, as if ſomebody had been 
«& dancing over-head. The Concuſſion laſted about a Minute; others 


« thought it laſted about 21. It alarmed the neighbouring ue, 


„ Bloxham, 4 Miles 8. W from Ando; Barford, 5 ; Banbury, 4 


75 Leon Mile Ws me N to che E and Charlion, 15 
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« much to the N. There o Wetter f iel /Progrets 8. r S E. | 
« About a Minute after, ſome of the Town'of © Ayirho ſaw great Flath* 
« of Lightning. In the Morning the Sky looked of à Land. Colour. 
« Tt was ſaid that there was a former Shock felt upon 08.8. About 3 
« in the Morning; and that the latter was (preceded by" A Noiſe le 
« diſtant Thunder.“ : TEND * nn 
It is remarkable, that this Shock was perettel to Send more from 
E. to W, than from N. to S; "which Particular Wit likewiſe obſerved 
in the laſt Shock felt in Suſſex 1734. 1 
XV. O#. 29, 1727, about 10 400 7. In. there came a est rüpeffdg A Tournal ef 
Noiſe ; but before the Noiſe was Heard, or Shock perceived, our Bricks ” gen 
upon the Hearth roſe: up about 4 of a Foot, and ſeemed to fall down As ava News 
and loll the other Way, which was in 1 a Minute attended with the bury in New- 
Noiſe or Burſt. The Tops of our Chimneys, Stone Fences, were England, from 
thrown down; and in ſome Places (in the lower Grounds, about | 2 _— Fa 
Miles, from my Houſe, where I dwell) the Earth opened, and threw, aol 4 ay 5 | 
out ſome hundred Loads of Earth; of a different Colour from that neat — M; Mat- | 
the Surface, ſomething darker than your white Matl in England; mand thias eh | 
In many Places, opened dry-. Land into good Springs, Which remain to = q 5 1 33˙ 
this Day; and dried up Springs, which never came again. It continued 1741.2. 8 f 
roaring, burſting, and ſhocking our Houſes all that Night. Though 1 
the firſt was much the loudeſt, and moſt terrible, yet 8 more, that [ 
came that Night, were. loud; and roared like a Cannon at a Diſtance. 7 
It continued roaring and burſtipg 12 Times in a Day and Night, until 
Thurſday, Nov. 2, and then was not ſo frequent; but upon Friday in 
the Evening, and about Midnight, and about Break of Day upon S2 
turday, 3 very loud Roarings: We had the roaring Noiſe upon Saturn 
day, Sundav, Monday, ens 10 in the Morning, . much abated: 
in the Noiſe. 
Nov. 7, being 7. 17 / adit 11, it roared very loud, and gave 8885 
Houſes a great Shock ; and continued ſhock ing from 3 Times to 65 
every Day and Night until Nov. 12, when it was heard twice in one- 
Hour in the Afternoon, from half an Hour after three to half an Hour 
after four. Sometimes the Roaring of the Earthquake was loud, other 
Times it ſeemed at a Diſtance, 'and much abated. Nov. 13; being 
Monday, two Hours before Day-break, the Roaring was loud, ati 
ſhook the Houſes, Upon Wedneſday following, half an Hour paſt n 
in the Afternoon, there was a Roaring, but not ſo loud. It continued 
ſometimes roaring loud, and ſhocking our Houſes, for 5,6, to 10 1 
Times a Week, until Dec. 17 following; and then about half an Fer 630 = 
paſt 10 in the Evening, being Sunday, it roared: very lond,- and ſhook. -#? 
our Houſes you mech} d Aden der next Morning: __ four, 
much abated. 10 fon 2.1 bs % gala 


Jan. 3, 1727. 8, about g at Wight; an eaſy Sek . 1dguod) | 
Jan. 6, Saturday, there were five Shocks, Aged with he Rödt 5 
ng,. from about ꝙ at Night to 4 on Sunday Morning, which Ibeard; 
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Aocounts of uren "Earthquakes. 


0 ſome People told me, who hved in the low Grownds, chat for the 
Space of about half an Tian" 1 n- kept roaring every Io 
Minute or Minute. 

Upon Wedneſday, Fay. 24, en half an Hour after 9 at N ight, 


roared exceeding loud, and was followed in half a Minute with roaring 


much abated in the Noiſe. 
Fan. 28, Sunday, about half an Hour after 6 in the Morning, an- 


other eaſy Shock, and another about 10 the fame Morning, c) On 


the ſame Night about one, a loud Roaring and Shock. 

Fan. 29, I heard it twice, though eaſy, that Day. 

Tueſday, Fan, 30, about 2 in the Afternoon, there was a very great 
Roaring, equal to any but the firſt, for Terror: It ſhook our Houſc 
ſo, as that many People were afraid of their falling down; Pewrer, 
Sc. was ſhaken off our Dreſſers ; the People that were in the Church 
for Evening Service, ran out; the Lead Windows rattled to ſuch a 
Degree, as that I thought they would all be broken. And there was 
another Shock the fame Day, about an Hour and half after, thougt 
much abated. - 

Feb. 21, about half an Hour paſt 12 at Midnight, a Soner 


loud Roaring with a Shock. 


Feb. 29, ſuch another. 

March 17, n 3 in the Morning, an eaſy Shock. 

March 19, 40! paſt one at Noon, a ſmall Noiſe; at 9 the ſame 
Night, a ſmall Noiſe with a Shock. 

April 28, 1728, about 5 in the Afternoon, a ſmall! Noiſe, but per- 
ceivable. 

May 12, Sunday Morning, about 40“ paſt nine, long and loud Roar- 
ing, and.ſhook the Houſes. ' 

May 17, about 8 in the Evening, a long and loud Roaring ſhook 
our Houſes. 

May 22, ſeveral ſmall Roarings in this Nierning but about 10 the 


ſame Morning, long and loud, and ſhook our Houſes: 


May 24, about 11 at Night, loud and long Roaring ſhook our 
Houſes, _ 

Thurſday, Fune 6, Saturday 8, about 2 in each Morning, a along and 
loud Roaring. 

June 11, 9 in the Morning, a ſmall Noiſe. Ws 

July 3, about 2 in the Morning, and F#lv 23, about Break of Day, 
very loud and long, ſhook our Houſes, Befides theſe Times I have 


mentioned, it has been often heard by me; but the Noiſe was ſmall, ſo 


I forbore to ſet them down: I had Thoughts to have added no more 
Account of the Noiſe and Repetition of the Earthquake in my Church- 


Book; but acquainting my People with what I had done, they pre- 


vailed upon me to proceed again, which I did upon March 19, 1728:9- 


 Weaneſday, betwixt 2 and 3 in the Afternoon, it was loud and long, 


ſhook our Houſes, being repeated twice in an Inſtant; and this 4 
the 


Accounts. of” Nel Parthquales, 


the longeſt and loudeſt Roaring, and the greateſt Shock, that I ever 
heard, the firſt excepted, and that on Jan. 30, mentioned bee. We. 
had ſeveral ſmall Shocks in this Interim. — But Sehe, 8, 1729, about 
half an Hour paſt Þ it was loud and long. 

Sept. 29, about ha 
long. 

OZ. 29, I heard it twice this, Night; one of the Times was about 
the ſame Time of Night the firſt Shock was. 

Nov. 14, about 8 in the Mornipg,. loud and Joh attended RY 
two Burſts like unto two ſudden Claps of Thunder; ſhook our Houſes. 
Nov. 27, about 8 in the Evening, a very great Roaring, and a great 
Shock: It was heard at Ipſwich, about 14 Miles diſtant. 

Leb. 8, 1729-30, about 8 in the Evening, a ſmall Shock, about 
Midnight loud, and long, and gave our Houſes a great Shock. 

Feb. 6 about a Quarter before 2 in the Morning, the Noiſe was 
repeated twice in about one Minute: The firſt was loud and long, and 
ſhook our Houſes equal to any but the firſt Shock; the ſecond Noiſe 
was low, and ſeemingly at a Diſtance. 

April 12, 1730, about 8 in the Evening, a very loud and long. 
Noiſe, and a great Shock, equal, I thought, to any for Length and 
Noiſe, the firſt excepted. 

July 28, about 9 in the Morning, a ſudden and Joud Roaring and 
Shock. 

Aug. 15, about $ in the Morning, a Shock of the Earthquake, twice 
repeated in a Moment of Time. 

Nov. 6, about 11 at Noon, it was loud and long, and gave my 
Houſe a Jar. 

MM as 14, about 9 in the Morning, a ſmall Noiſe and Rumbling, no 
Shock / 


) 


Nov. 25, about 20/ paſt 8 at Night, a loud and long Roaring, and: 


gave my Houſe a conſiderable Shock. _ 

Dec. 6, about a Quarter of an Hour before 11 at Night, it was loud, 
and roared long, and made our Houſcs jar. 

D. about a Quarter before ſeven at Night, there was a ſmall: 
Burſt, but ſhook my Houſe. 

Dec. 1 9, about half an Hour paſt 10 at Night, the Earthquake did 
very much ſhake our Houſes, without any Noiſe or Roaring, more 


than ever before, the firſt Time excepted. It was felt at Boſton 40 


Miles, at Piſcataqua 22 Miles, almoſt. equal to what 1t was with us. 
eff . 7, 1730-1, about 7 at Night, it was Joud and long, ſhook our 
Ouſe CS, 
Jan. 11, about Midnight, loud and longs hook our Houſes, 


To 9 0 7» about 5 in the Evening, we heard the Noiſe, bur no 
| OC 


May 28, 1731, about 9 in the r I heard * — Noiſe of the: 1 


| ; Earthquake very dite. but could not n that it bock. 7 1 
1 0 


if an Hour -paft, 4 in de Aſtermoon, loud and 
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— N att Südtrſſt _ was ee ee ſhook our Houſcs. 


44g, 21, 9 in the.Evening, the Noife was ſmall and ſhort. 


8 "ON: 15 ASS 1 14 Wight, Youd and long, hook our Houſes, 


,, 173.1-2, abdut 7 at Night, a great Shock, ſhook our Houſes, 


tio 5 5, FA 25 ABG NDH Wel Had a ſevere Shock, which was per- 


ceived at Bojton and Piſcataqua, but attended with little or no Noiſe. 


The fame. Farthquake” Was heard at Mounſrea] in Canada, at the ſame 
"Time, and about the ſatne Hour of the Day; and did Damage to 18; 
"Houſes, killed 7 Perſons, and burt g others; and it was heard there 
ſeveral Times after, Gr th in ' tHe Fs. ah as rag News Fuperd gave 
us this Account. 


Dec. 30, in the Morning we "ey a Shock; 20 it bad been heard 


. by fome People ſeveral Times within 3 Weeks before. 


March i, a loud and Jong Noiſe of it. 

Od. 19, 1733, a loud and long Noiſe boch Midnight. | 

MY 16, 1733. 45 Na 20!" e 10 at Night, a loud. and ay 
Rae, O bu nam?) 60˙5˙ 

June 29, 1734, abowr a Ge uſe 3 in the Afternoon, there was 


00 , , of a Noiſe of it. 


O4. 9, about 20/ paſt 10 in the e a ſmall Shock. 01755 
Nov. 11 or 12, for it was about Midnight, we had the loudeſt Noiſe, 


and the greateſt Shodk, ercept we: ue: "On was Ar en «vſul And 


terrible. eh 
Nov. 16, about 6 in the Morniag . was a ſmall Shock. 
"Feb. 2, 1735-6, about a Quarter of an Hour before 6 in the Even 


| ig, there was a pretty loud Noiſe and Shock. 


March 21, about half an Hour me 10 in | the Morning, it was 


ſomewhat loud. 


Ju 13, 1730, about this Quarters ater 9 in | the Morning, th 


| Noiſe of it was loud. 


Oct. 1, about half an Hour paſt one at Midnight, it was loud and 


long, and a great Shock, twice repeated in an Inſtant. 


Nov. 12, about 2 in the Morning, there was a Shock wh the 
Noiſe, and about 6 the ſame Morning it was ſomething louder. - 
Feb. 6, 1736.7, about a Quareer paſt 4 in the TOR we ' 


a conſiderable 2 A. 


Sept. 9, 1737, about 20! paſt 10 in the Marting; it was very | lou 


: ind long, and ſhook our Houſes very much. 


Dec. 7, a little before 11 in the Night, the Ground! ſhook very moch, 


but we heard no Noiſe. Upon the ſame Dec. 7, at \New-Yark, the) 
had 3 ſevere Shocks of an Earthquake in the Night: It threw donn 
there ſome Chimneys, and made the Bells to toll ſo as to be heard. 


At the ſame Time the Web Shook! and Noiſe was felt and heard In 


| many other” Places, 3c of 


Arg. 2, 1739, we had 4 great Wubek r, it hade: my - ha ſul 


much, and the , Jar. It was TOE half a an Et 18 15 


the Momibg: 1 Lk 1 ee either outer or longer, 
or greater - ALF bwin e Moe 2 „ e oi 
Dec. 14, 1 740, about 45/:after 6 in the Momning, there was heard a 


try loud Noiſe of: the Earthquake. ik 6 jan „ 
Jan 18, 1940515 about. 4 in the Morning,/there was heard the Noiſe 
of the Earthquake. bro oi o <4: 
Jau. 23, 1401, about 10% before: 4 in the Aſternoon, there was 
2 Shock of: the Earthquake; with a loud rumbling Noiſe. This is the 
lalb that has been heard (and T pray Go L may never hear any more 
ſuch, and ſo long). I have omitted to ſet ſome down that were ſmall, 
or ſuch as I aid ne not hear myſelf: I was very exact to the Time, fo that 
© what Account I have ſent ydu, is moſt certainly true. 
I thought an exact Account of ſo remarkable a Judgment, continued 
ſo long, might be acceptable: And although the firſt Night was the 
moſt terrible, as the Surprize was ſudden, yet there never happened one 
Shock amongſt us, but what occaſioned ſome Alteration at that Time 
in every Perſon's Countenance and Conſtitution; and which Way ſo- 
ever any Perſon's Face happened to be, that Way the Noiſe S the 
Earthquake appeared to him: And I have frequently, in my:Conyer- 
ſation with ſundry. Perſons, been told by them, that for a few Minutes 
before a Shock of it came, they could foretel it by an Alteration in 
their Stomachs; occaſioned (as I ſuppoſed) by an Alteration in the 
Air: I atteſt to the Truth of the Thing by my own Experience. 
P. S. I forgot to tell you, that (except the firſt Shock) theſe fre- 
quent Repetitions of the Roaring and Shocks of the Earthquake were 
upon Merrigzace River, and eldom extended above 7 or 8 Miles 
Diſtance from, or 20 or 30 up the ſaid River; thoſe Inſtances only 
excepted, which J have mentioned in the Relation; and the firſt Shock 
of it was greater with us than any where elſe in New- England; and 
the Tops of Chimnies and Kone Fences were thrown down only, in 
theſe Parts. 8 
XVI. We have had ies very unſettled Weather; continual 3 An Account of 
ſometimes more, and ſometimes: leſs 3 continual Winds, chiefly, from“ 5 
the S. and W, ſo that ſcarce any in this City remember to have ſeen 3 pt | 
the like. We cannot be ſaid to want Wind here, ſince ſcarcely a Day the 16th to the 
paſſes without it, from ſome Point or other. But to obſerve in the _ of Jan. 
Country one Wind in the Morning, another at Noon, and then a third, Hes 03 14 > 
at Night, is what ſurprizes us. In ſome Days, eſpecially. after the %u mad: by 
Winter Solſtice, there have been felt extraordinary warm Southern he It Reve- 
Breezes, from whence People drew an ill Omen of the Health, zor rend Si. Pal- 
other Misfortunes, which every one figured according to his own par- $64 1 
ticular Fancy: However, no one thought of the preſent Calamities, the Lak of the 
Reaſons of which are unſeen by mortal Eyes 3 for whete ſhall we find mo/t eminent 
thoſe Teleſcopes through which our Sight may reach the ſubterraneous Colege of the 
| Receptacles of that Matter, which, hether burned or ſomented, makes 4 Joke Ci. . 


the whole Earth ſtart, and/terrify Man ? I look upon the Forekight, bf £3: Abl 8, 
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to What a Pitch Ignorance or Fear carries ſame People; after the firſt 


Shock of the Earthquake, every Body was in great Conſternation within 


this City, not ſo much for what they immediately felt, as through Fear 


of another infinitely more violent, which a certain Milaneſa Aſtrologer 


predicted to happen (as they ſaid) Jan. 28. By Misfortune he was 


9 5 a Day of it, the great Earthquake being the 27th; by this 
: Means. che Faith and Credit given to the fv 8 9 increaſed ſo much, 
that Ido not know whether he has not more Reverence and Honour 


ſhewo him than the Prophets, and holy Goſpel. There is no Need to 
prove, that this Science does not — Keck to Aſtrologers; for Effect 
ſhews it, ſince the Earthquake came a Day before his Prognoſtication. 


He has moreover predicted another Earthquake to happen March 6 
next, upon which Numbers who are in the unte and ſome at Pija, | 


will not return to Leghorn till that Day is paſt. 
Fan. 16 was a very temperate Day, with a entle Breeze pete eo 8. 


and W. A little after 24 Hours (about 6 at Jight, according to the 


Engliſh Way of reckoning) I obſerved a certain .dark Cloyd, which 
paſſed with a bad Smell; of this I took but little Notice, having often 
ſmelt the like; and what might occaſion. a greater Inobſervance, was, 
a great Cold, which prevented my diſtinguiſhing between Smells, whe- 
ther good or bad: However, I ſaw. this Cloud, blacker and thicker 


than the reſt, ſettle | within a Foot and an half on the Tops of the 
Houſes, like the Smoke that the Peaſants. make in an Evening, when 


they burn their Garden Rubbiſh, or ſuch-like. On account of the Cold 
I had, and this black Cloud, I went into a Friend's Houſe : Finding 
him with. Company, after a little common Diſcourſe, he returned, it 


being Tueſday, and I remained with a few more. At 2 Hours in the Night, 


(8 Eng.) we thought the Pavement: gave Way, and the Chamber ſhook; 
Some of us thought it proceeded from walking in another Chamber, 


others thought it was a Shock of an Earthquake; upon which I liſtened: 
attentively, to hear if there might be any conſequent Motion or- Noiſe 
in the Houſe, that I could attribute it to; but on the contrary, evety 
Thing was quite- ſtill : Upon this 1 went to the Window, and found 


a ſmall Air from the South; the dark Cloud was no longer to be ſeen, 


but a thin flight Obſcurity i in the Air. Scarce a Quarter of an Hour 


. but the Chamber received a more violent Motion than the 
rmer, though not to frighten us very much. I obſerved a Motion in 


the Candles on the Table from W. to E. We then heard all the 100 


in the City; on this, my Friends and I went out of the Houſe, and 
ſtaid/ abroad till 4. I ſmelt the Stink. no longer, but obſerved the 
Clouds. increaſing and, thickening RN every Hand, but always With. 


white Hue, like the Circle which is often ſeep round the Moon, but of 


a prodigious Extent. Every Body's Eyes were .bulied at * 
vo- od 


ents, FRO: Whew malice gccotnpliſh, and the 
— fixiog them to a certain Time, much more ſo: But obſerve 


ben | 


_” 


| fronting it, ſtagge 


though of no Conſequence.” 


followed another Shock, like that at 18 301. 
this, by the Increaſe of the People,” who poured in upon 


that Time to Fan. 20, 4 135 
was a ſmall ſhuddering, which'\ 


knew what en be the Wee May aſked my Opi pinion of this No- 
yelty : T told them, 1 had obſerved the fame Dog my often, and 
that the Conſequence was ſometimes Rain, or Wind, very often 
nothing at all: In ſhort, I perſuaded them it was nothing Gr Ge 
common Way, and did not portend any future Evi), as hey thought. 


a But returning home a few Minutes after 4 in the Night, I was got about 
began, far ſuperior 


half Way up the Steps, when another . Shock 
to the two former, which laſted about the Time one might ſay an Ave, 


Maria; the Motion was ſudden, and the ſhak ing of the Houſe was 


from E. to W. The Houſe" wherein I live” beiog 8, and I ſtanding 
red twice to the A and i in 1 mne of 


falling down alt the Stairs. Ars 75 
At 10 Hours and a half were heard by many 2 Ulber Shocks,” (with 


a ſmall Intermiſſion of Time) much like the two firſt; however, I was 
not ſenſible of theſe. One waked me at 1 in 450, and another about 
an Hour after: Theſe were perceived: by every Body, but were of no 
Conſequence; and, T being between Sleep and Wake, could not tell 
which Way the Houſe möbel ne the Morning, Jan. 17, after the 
laſt Shock, there fell a little ſmall Rain, like Hail, which turned to 
Snow about 14 or 15 Hours, which fell in ſuch Abundance for an 
Hour, that the Serge and Tops of the Houſes were quite covered; 
and a little more after Mid- day, which continued all the Remainder of 
the Day. On the 18th there were no ſenſible Shocks of the-Earth- 
quake, but there were now and then viſible Undulations of the Ground, 
The 19th in the Morning, at Sun-rife, 
there were between the E. and 8. certain Clouds very thick, which diſ- 
perſed as they came nearer to the folar Diſk; but there always remained 
a particular uncommon whitiſh Thickneſs in the Air, till 16, hen it 
was entirely diffipated ; a ſmall Gale roſe from the South, which ſoon 
fell again, and changed to the Weſt; the Sun was ſo ſcorching, that it 
racked the Head to ftay in it, At 180 20! J heard a rumbling Noiſe, 
which ſeized me with Horror, and expected an Earthquake was at hand, 
neither was J deceived, the Houſe began to ſhake, and continued the 
Motion 8 or 10!!: It Nane like a Blow, and the Houſe waved from 
W. to E. At 19b exactly, followed another Shock, which laſted about 
3/0 but J did not obſerve any Motion of the Building, being ſo ſur- 
rounded by Numbers of People, that I could not ſtir, nor raife myſelf 
from kneeling, being then at Church. All the Remainder of the Day, 


quite till 23, the Earth was in (continual Motion; and exactly at 296 
1 felt nothing at all of 


ved Tad Miley and from 
ing: At this een 
olerved.. At 5 / 
of the Igch Day, | 


ever, at 2b, 3u 300, aid > T perteived 0 
39”, and 3 26% A Ke jk 

det Une fl 

in the Ni ht, followed a Shock like that of 18 307 


vith this Difletenes only," chat the Houſe wavedfrom'S E; and: con- 
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d.  trong Undulation of 
Jan. 213 at 23h of 
City, I found a ſmall 


the Sound (fomething; in interrupted) Until, 20 
the ſaid, Pay, e . Sreat Piazza of t. 
otion of the, Grcund, why was obſerved by. 
happened to be in Company with nid nit 


Some Fiſhermen, told. me, that at the ame phe” Jan, 19, that we 


bad 8 terrible Shock at Leg born, they being at Sea between Meloria 
and. Gergona, ſaw a ſmall Part of the Sea rage violently, and raiſe it- 
{elf to a great Height in a white Foam, with, a dreadful Roaring, and 


frighted them ſo far as to imagine themſelves loſt, though it did not 
directly beat upon them, but felt it on one Side only; which made 


them imagine ſome violent Miſchance at Shore; and keeping their 
Eyes always on that troubled Part of the Sea, perceived it made to- 


wards Leghorn, and broke on the old Fortreſs, which for a little while 
was hid from them. The Captain of a Ship, who came to this Port, 


ſays, that he ſaw, to his great Surprize, à few Miles diſtant from Capo 
Corſo, ſeveral Streams running with great Impetuoſity different Ways, 


and ſo very rough, that although he had a very fair Wind, he ex- 


pected every Moment to be loſt. This muſt have happened Juſt be. 
22 the Earthquake of Jau. 19 above- mentioned. 
From the .2oth to 23h of Jan. 28, the Grougd, was in a conti- 


nual Agitation: I ſuſpected. it might be my fooliſh Apprehenſions: I 
| aſked. every one I ſaw, but every body agreed there was ſome little 
Matter. To aſſure myſelf, of —— Truth, I put Water in a Baſon, and 


put it on a Plain, obſerving it every Time I thought I felt any Thing, 


and ſaw it move: I continued this, Obſervation till Jan. 26, and at 23 


on the 25th Day, there was a much greater Motion than that of the 


20th Day; and from that Hour until 18h 45/ on the 27th Day, there 


was not the leaſt Motion perceptible: Upon this I hoped, the Evil was 
paſt, and comforted; myſelf with: thinking that Matter ſpent to which 
the Philoſophers MN this horrid Phenomenon ;. but found myſelf 


miſtaken, for when I leaſt, expected it, and, my Mind quite otherwiſe 


engaged, I was ſurprized the ſaid Hour with a moſt dreadful Noiſe, 


which, was followed. by a treble. Shock of the Earthquake in the moſt 
frightful Manner, and beyond Meaſure violent; it began by a ſyccuſſive 
Motion, and followed by. a Sort of, Blow. with „ Violence; 


and at laſt came another ſuccuſſive Motion, more horrible than the 
former: There was heard from under- ground a hollow terrible Rum: 
bling, as if the whole Earth had broken to Pieces: It had a Motion 
like turning, and continued moving 5 the Houſes waved. 30 or 32 
from E. to W. I looked upon myſelf quite loſt, and expected nothing 
leſs than the immediate Ruin of the Houſe, eſpecially when. I;bekeld 
Part of the Door: caſe falling, and the Partition- Walls cracked; the 


Mortar fell all about Jike Rain, the Furniture and Cloaths hung to the 


Walls fell all down z in this, I was confined, without being able to ſeck 
MAE out af the Hors. but ſtood tits and nailed up, (as it * 


a few Ire, that I 


eber Legen, | 70k 
by the ſurrounding erben ur frh phtened Wretches that flöcked i n en 
me: At laſt; however, I got out,” and could Hardly bellere wg Eyes, 
when I found the Houſes St ſtanding, having figured 1 g much, 
worſe than I found them; yet every Thing has ere very "much, 

there not being a ſingle Edifice but what is Eamaget alchcugft 4 Great 

Part of the Hurt within the Houſes proceeds ag 0 from the Roguery 

of the Builders, who either when a built, or in r. airing, uſed bad 

Materials; thoſe, which are well built have fuffered ſcarce Any Thing : 

Some muſt inevitably be rebuilt, chiefly thoſe which remain leaning to 

one Side; which proceeds chiefly from the Load occaſioned by: their- 

being raiſed ſo high. What has moſt ſurprized me is, the Number of 

Cracks in: the Walls of this Collegiate Church, which were built with. 

out ſparing any Coſt, i to make them 4 complear Piece of Workman-- 

ſhip, and are of an extraordinary Thickneſs, as one may obſerve in 
ſome of the Openings in the Building and Vaulting, which was eſteemed 
ſuperior to. any in this Town: From hence you may conceive a juſt 

Idea of the extreme Violence of the roaring Earthquake. As for my- 

ſelf, I look upon it as à particular Providence, that the whole City did 

not go to Wreck; and fad not the Hbuſes been in general very good, 

they muſt have come to the Ground. The Ruins conſiſt in, biz. the 

Roof of the Church of S-? Fohn Baptiſt, the Convent of Auguſtine Friers, 

the Roof of a Palace called Roſciano, belonging to the Family of 

Borghefi of Sienna. Beſides theſe there àre few others of Cobſiqueries” | 
and but 3 People killed. There is an immenſe Quantity « of Iron Chaihs 

uſed, to keep the Walls of the Houſes together. 

Upon account of the Inconveniences attending this. Earthquake, Ait 
infinite Number of People went out of the Town; z the Houſes and 
Shops were abandoned inſtantly, to ſeek Refuge in the great Piazza: 

So great was the Conſternation, that no one knew what he was about. 

It was an Object of the greateſt Compaſſion, to ſee the Aſtoniſhment 
and general Confuſion that prevailed; every body looked pale as Death, 
uvithout knowing what he did or ſaid; There was another ſmall Shock 

at 196 of ¼, at 19h 1% and a third at 20: After this laſt, I ſtaid 

till 2 1b of Jan, zo, and then went away to breathe a littte of pure and 
more quiet Air than you enjoy, and obſerved no further conſiderable” 

Motion of the Earth ; there remained, however, a continual Undula 
tion, ſometimes matey ſometimes Eg v- but muſt own, that from 22% 
of Jan. 27, to 13h 30“ of the next Day, I could not perceive any 
Thing, becauſe I retited, and went to lie on board a Ship. 

We may obſerve here, that ſome Earthquakes ng Fw in cloudy, 
tome in ſerene, ſome in ſtill, and others in quite ſtormy Weather. 
Jan. 16 at Night was Show and Clouds,” 4Saboyeneted, *with"a very 
imall S. Wind from Midnight to Break of Pay the Foggiticls'turned! 
Into Clouds, which -aftefwards becanie Sleet- and Snow. On the 19th. Tee” 

in the Morning, Was a bright Sun, but a gentle Breeze; about 235 Ly | — 
wa eee which at laſt covered. all — Continuing cloudy” bool | 9 

that. 
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Da and * rt when bu gb 2's) lines Us eat 
tionen Earthquzkr; and the Morning abont 1 3, there fell a ſmall 
Sheet and 4 Weſterly Wind. Before the E. e on the 29th, the 
Wafers ſwelled; and then fell again 3 oon after they ſwelled: half a 
Yard higher than they ever were üled to do. | I'was tald by many, that 
the ſame” Night and the Hllbwing, there was a ſtrong Smell of Sulphur 
in the Streets; büt my Cold brevented it's heing perceived by me. 
This Smell was like wiſe found in the Water of ſome Wells. The Sea 
Was ſeen” in ſundry Situations, now high, and then preſently very low 
agaln; fortietirnes strongly agitated, and at others on a ſudden calm. 
On Sunday, Jan. 20, 4 ſmall Sleet fell all Day, and the Air was 
changed till the > 7th in the Morning, being, by Turns, ſerene, 
cloudy, foggy, 110% and damp, with South and Weſterly Winds. 
The 25th in the Morning, was a {ps fine Sky, and a bright Sun, 
bur exceſſive hot: About 16 or 17% a briſk Weſterly Wind aroſe, and 
with this full Wind we ſuſtained, 1 18h zol, the violent Shock of the 
Earthquake; the Waters were 'bbferyed. to riſe as high or ſomething 
higher than the roth. At Night, between 24% and Ik in the Night, 
it became cloudy in the W, with a ſtröng Wi; from Midnight to 
Pay- break, fell a ſmall Sleer, which continued (with ſome Interruption 
now and then) till the 28th 3: herween 'whiles the Sun ſhone. The 
28th at Night, and the 20 ch Day, it rained violently, accompanied by 
ſtrong bluſtering Winds from the W. The 29th it was all Day cloudy, 
with the ſame violent Wind and Rain. The e 30th the Sun began to 
appear, but the Clouds were not all diſperſed. At 215 this Day I left 
Legborn, and have not been able to make any further Ge | 
It is faid here, that the Sea roared with ſuch Violence and Smart- 
neſs, that it's Noiſe was like the firing of large Cannon, I have not 
ſeen any body who was then' at Sea, but a Friend of mine informed 
me, that a Fiſherman (a Frenchman by Nation) being then in his Boat, 
found it of a ſudden raiſed up a prodigious Height, and then it fell 
down ſo low, that he thought it had touched the Bottom of the Sea, 
and concluded himſelf loſt :. During this uncommon Motion he affirms 
to have heard one of theſe Noiſes reſembling the firing a Cannoh, and 
afterwards felt no Storm. I give it neither for true or falſe, but as 4 
Relation of others. It is aſſured me by many, that on the ninth Hour 
of the roth Day, there was a ſmall Shock of an Earthquake, Theſe 
are all the Obſervations I have been able to make my ſais, and gather 
from other creditable Perſons, having avoided the additional Stories that 
are commonly raiſed on ſuch Octafions, 1 
What 8 mk, Akt rihuted to the Preſetvation of this City, is the 
url Cu nd Sol Sor of our Royal Sovereign, who, ;by, the 
Ng of lis Rey al Council ”6f Regency, "neither has or will ever fail 
Vs Seine iran of his Royal” Muniheen ce ta this afflicted City; 
en ordered, that fiſch Wood, Iron, ec. ſhould be furniſhed as 


maß be neceſſary for Repairs, with certain fixed Prices ; ; having _ 
order 


Builders, to eſtimate and ſuperviſe the 


e Se great d ran towards. 
red. © E-wall; likewiſe, tell you, that Sig. Gui- 
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"of the City, & Perſon, not eafily to be impoſed. upon, having one Night, 
at about gÞh, opened his Window, ſaw a. Cloud in the W, which was 
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A Narrative of 
Jan extraordis 
tary Sinkings, 
11 down and © 


Sliding away 

| / 7 
nne Hie 4 5 
Je sn 3 


- - : 2 
4 1 : 
v * - 
- 


755 Grunt” hy palm do of two Villages, or Miles, Adee de 10 
at Pardines other avout 200: Paces; the obe, which dis ealled De Fort,” in Which is 
us 10, 5 M the Pariſn Church, and Part of the Houſes: of. the Inhabitants, ſtands 
TP wy My Vie 4 Rock; 3 there af ppear the Remains of an ancient ede on, 
Tranſlated * th which Bine Houses were ſurrounded in the Time of the Wars. 
From the The other Village, which is properly called Pardines, was (compoſed 
French, by - * the greater Part of the Houſes of the Inhabitänts to the Number 
Zollman, / of 46 Buildings; the Ground whereon this Village was built, as well as 
F. R. 8. No. that of the whole Hill, is a good and light Earth, mixed with a little 
455» P. 272. white Clay: There are alſo Fund in it ſome Stones and Rocks of a 
N 0 We middling Size. This Land was very well cultivated; and very fruitful, 
759 conſiſting of Fields ſowed with Cornj" of Orehards, and for the greater 
Part of Vineyards; the whole Ground wasverſpread witty Fruit * 
Pearticularly Walnut-Trees. 

This Earth uſed to dry ſoon and 2 e thi Heat; g" key even ob- 
ſerved in it long fince Clefts of a conſiderable L Depth, which He e ag 
growing wider and wider, formed ſeveral Gulſies 

Juneè 23, 1733, about 9 in the Evening, the Tohabitines'of the Vil. 
lage of Pardines ſaw the Walls of their Houſes ſhake ſenſibly; where- 
upon they all retired out of them, and ſaw that the Hill viſibly melted 
away, as it were, the greater Part of the Land Niding along towards 
the Vale; others ſubſided ſenſibly; in ſome Places the Earth, opening 
itſelf formed new Gulls, and thoſe that were obſerved there before, 
grew much wider; ſometimes the Ground, which ſlided along in great 
Pieces, ſtopped and tumbled one Piece over the other; and the Rocks, 
which broke looſe from that rolling Earth, precipitated themſelves into 
the Valley, which at preſent is quite filled up with them, as well as 
with the Earth which rolled down, One the Road "worm ore 
to Clermont is become impaſſable. 

All this was done, not with any impetuous Motion“ but very ge genty, 
and even ſometimes almoſt imperceptibly; a ſenſible Motion was ob- 
ſerved during the Space of 3 or 4 Days at different Times; there was 
even a Houſc which did not fall till the 1oth of the preſent Month of 
Fuly. During all that Time no Nozſe was heard, any otherwiſe than 
what proceeded from the Rocks falling into the Valley, and from ſome 
large Clods of Earth, which looſening themſelves from the Keeper Parts, 
all down with Precipitation. 

By this Rolling were carried away 26 Buildings, large or ſmall, ſome 
of which ſubſided with the Ground, and, being ſhaken at their Founda- 
tions, tumbled on a Heap; the Remains of ſome others appear, as 
yet, on thoſe Pieces of Ground that rolled down into the Valley. 

It is computed, that the Lands which flided away, of were loft by 
being buried under the Rubbiſh of the others, amount to the Number 
of 466 Oeuvres of Vineyards, 40 Septertes of Arable Land, and 56 
„1 of Graſs: Fields, which all together may make up 150 Acres 
of Paris | Me, It is obſervable, chat? in this Number were C oP filed 
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g b | Dr Charles a cor leraple Gunter, a 4 Ik | 
9 —— of Fe. him: But being 160058 1 hs ircurnſt 
14 No: Fs * +. His: Servant Mata” for" Ireland. F hey 1; 
#1] 41 b. Months before they Were 100 d at 3 
I Fas 3 having obſerved, 1 ſuppoſe, he 110 


l * pteſetving dead Bodies from evrruprin *s 

tie Groung to ſee if thef© Perſons, had 195 5 

them no Way altered; the Colour. 'of Wl 1 
N their Fleſh oft as that of Perſ ſons "newh ges ad. . a aa 
expoſed for a Sight 28 Years, though they were ue ch, changad in that 
IUiime, by being fo often | uncovered 3 and if thi he Year -1 165 Dr Bourn 
of Chifterfield was thete, who gave g me CA F N ae he, een 

v4 


Vea 31 they were then in, z. the 92 7 perf 1 Ni 7 
[ „ N in h ae of. 


a 5 of an Inch long, the Halt of BH 9. 

a tanned Leather Colour, pretty much 15 14 He 48,1 the feel and Farth; 
they lay 1 in: He had on a Broad. cloth Caar, which h e tried. to tear 4. 
Skirt off, but could not. The WT ſome. 125 -Proples bad, 
been taken out of the Ground, to 15 14 way 11 150 date cul 
greater Decay; one Leg Was off, the Fleſh decayed, fl he, Bone ſounds * 
the Fleſh of. one Hand NN the oe pre CLE 185 on; he Fa ſnd 


alop e where, 6 TY Thy 


Tic 5 Ai, 


Ort. 
7 5 *- 


bg *, the Fore- Teeth, the uf pper "Par I a f fei "as. "fax as. was con... 
ained in the Socket, was as Kalte as 4 Fiece 97 Steel ; and, being 2 
wrapped. round his Finger, ſprung again tg it's rſt, Form pr, t on 
Power was loſt in a few Minutes after it had been! in his Packer... $68 

Mr. Barber of Rotheram, the Man' 8 Grandſon, Was at the, ence 
of a decent Funeral for them at laſt in Hope Church, where, 1 5 
ing into the Grave ſome Time afterwards, it was found they, were en · 
tirely conſumed. 

Mr Wermald, the Minifter of Hope, was preſent when, they were Te. 
moved: * He obſerved that, they lay about a Yard; deep. the Soil or Mots 
moiſt, but no Water ſtood in the Place at all. He ſaw their Stockin g 
drawn off, and the Man' 8 Legs, which had never been uncovered 4 
fore, were quite fair ; the Fleſh, when preſſed with his Finger, pitted; 

a little, and the Joints played freely, and without the leaſt Stiffneſs: 
The other Parts were much decayed: What. was left of their Cloaths 
(for People had cut away the greateſt Part to carry home as a Cyriplity). 
1.8 was firm and good; the Woman had on A Piece of new Serge, which, 
— 1 ſeemed never the worſe. 

1 Theſe are all the Particulars 5 Moment which my. Friend . 
ing 


1 | ſaw them at this Diſtance of Fime, are able to recolle&. _ The Thi 
1 is certainly very remarkable, as t are bl dh £0 * Walbrs lies 
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N at 7 01 44 M ea [ 7 er „ Petrs or 5 
ith 4 * 11 8 5 | | 8 5 clh more 7 ecluung; bur 9 8 5 lock Bath. 
wee rough and Uralt of Alce e Fo of large lobſe Derbyſhire ; 
Piècæs If "Lim e-Stone ; 8 # „0 5 10, OTF. 20 Ton Weight 3 that with Conjec- 
ſeem at ſome Diſtance « 1 5 eto 1 broken off from the Top of #ares concerning 
the Cliffs, and fallen do wn. into, the. Val leys,— 
Valley, Which ſeechs to be Aggfeit gaping Fiflure of the Rock, runs the 17, Moreton 
River Derwent harthly, along, it's rocky Bottom, About the middle of Gilks, F.R.8. 
the Valley, at neat 90 Foot, j ; Perpenc cular: Height: from the River, No. 456 5p. 
ie forth ſeveral Riv vulets of, a luke: warm Water, that pour themſelves f — 8 
into the Derwent below: "Some of this Water, being collected in a Re- : 
ſervoit, on account of it's a ceable. . hath of late Vears been 
much beck for bathing, RES called Matlock- Bath... Now for about »_ 
the Compaſs. 'of 5 or 00 * ards,, near to where this Water gaſhes out, 
the Stone Tappen of a wy dil erent. Texture and: Complexion and 
pro obe a perfect dn formed ypon 
the original Rock | ; Sho ing a N e, of 5 
Sc. of various Kinds, af 0 ag With grow. in- * e as Poly. 
pody, Trichomanes, and other Ke ny of the capillary Tribe, Moſſcs, 

rambles, Ivy, Hazle: 121 here are ſeveral large Groitots: at a- 
bout 15 Foot above the Level of f the River, lined} moſt curiouſly with 
the alen. Lat des s on, her ome. 2 them nearly reſemble” 

laſt 


ers of firs, Yay qe an o 
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SO Ky in yh: Pts atter Ca t th of 1. or 16 ed 
almoſt filted, 47 ae = as fold 285 FEED © which ! the 
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but it is . pole 6 to zive ou : an Id of ale: 
Place, The Fr ft-wor c and ae n — e 
very delicate Aric tender, as to make! it impracticable eee 
with half their. Beauty, by,t the. moſt. areful Conveyance: It one Place © 
there is an by creeping. 200g, the Rock, ierten entirely: pririfieds 
another Part” only incruſted,. at ſtill vegetating: A ge , 6 
Place is a Hazle- Tree, the oot $524 .coppolis/a/Part-ofrhispes! | © 
trified Mountain* the Branches ſome petrified, and ſome tenderly in- 
culled, 655 theſe are . — others ſpring UP, and in * will 
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it 'of "the Rocks, 15, capable” F incruſtin AN | petrifying,the 
bene. highly ſaturated” With theſe mineral” 


= F ty Filled therewith. 761 '31hov; Sh 


et ſurely it is contrary to 175 Laws 


whatever.” "Afterwards, Fre ed, the” Space t at "was | 1 90 00 
Parts of the original Body, m ay be '{upplic db 


ſo far as to ſtrengthen our Conception about e 5 
the $:rata of Lime: Stohe or Marble ; that appearing to be every- -where, 


| deeper than ſcems to have 


Fair than Hay 105 e e 


r Parr OY 5 
Hague 6 he Fa „Lame! 4 x gat 13 ph WWD 71.5 (ban lth wow | 
under go 5 S be TI. oh Qt þ Natur Ar We; [Wore 
Tr trefa&ti0 05 tr a Cori 2 1 00 wit 1 85 e 
LY bt el 4 He will ee, that not on ile Water, as it; diftils 


es it 
but chat even the. Steams and 1 7 alations e, * 


| arti cles, Will work. the ſame 
JON evident in the 1 Place unget Cohen, and, ESO 


meets With in it's 


| | rally beſt account for the Sup ply 'of petrifying Matter, brought 0 f 


vp the Vacvities that are left br fie Decay and Waſte of Vegetables ! 0 
cruſted over; and which, he will ſee, are in Cour; of Time conf] 


| W OL of. ome. Springs a be 
10 loaded with mineral Matter, AS, perhap ps b been 8 Nas of 


Wood and other Jax Bodies, to ihcteafe realy 1010 egit gcc GT 


of Matt 7 nc d'ab $7 to. fay, -there 
any hidden Property in ſuc Waters capa te. of cha Vie ing. the. Parts 


; of ole Bödy into another Bod " ſpe e Aiffetent. 1 may 30. Time, 


no doubt, loſe it's Texture and Co 6 , By the K A Altratecante of bt te 
Fogeneous Particles of different AtrraQti 18 5 "Br rhe” Cal 90 Coke. 
rency in. the Parts'of the origihal'Body uſt entirely © ceaſes. a nd. be. dil. 
ſolved, before it can be to! Nec Part Gf any. 


y thole'of the neh obe, 


ſo as to make in Time a THe Saha Stone. in the Shape of the original 


Plant: But if this petrified Plant be still kept in the Place where the 
fame petrifying Quality continues to act 0 on it, it witl Joſe, "even that 


Shape, and © become” a Part of the Body it is conti yous to; : And ſo a 


great many of theſe petrified. Plants, and other Bodies united! together, 


will compoſe large Maſſes and Whole Strata of Stöße. | This ls, dearly 


the Caſe m the Inſtance now before us, and perhap 8 it 1 t be 7 1 
ormatioh of - 


(notwithſtanding'Dr Wobdtgard diſpatches: them much wels expeditt 


ouſly 7) but eſpecially 1 in the Peak of Be hee, ſuch a Petrefacklon 3 

1 base been deſcribing, quite fniffied. T could” urge many Reaſons. for 
my Suppokition, but 1 will not trouble” you with them here, the Com. 
paſs of this Letter not permitting me; nor do. T know. how. far ſuch 
Conjectures are capable of bein ed. with” regard to the received. Opi- 
nion of the World's Age; hüt if we had as bot Authority. to ſuppoſe 
it 60,0 Years old as- We have” 6000, it :would* be worth 1 ble to 


trace the Origin and So tree of.” theſe p etrify Jin on 8. 11 
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oured fre Water 55 hl 1 8800 : aickGilver;. and neither. d 
bp this change Colbur. 15 all” ire 1 5 there d 1 not appear any 


Ot I e Quickſilver. being dried after the 
Ablurion? was big © 1 poy e 3; Cl e ee wee of 
dark=green® German Glass, I. placed LR in a nd- Heat, Wen juſt Fire 
enou 5 not. vis "iſe the Qui Gly r; I that LI might, ſure, that all 
the Water, was g 885 it, * ! 15 8 105 ſome concealed in Quickſilver; 
I kept it in that State, p Nag the Bottle very cloſe with 
a very* g ay fy, cone Gal e LO the N eck of the Bottle, hiſt: 
it was hot; V cloſed it [1 oy the, Top bh Wy 4 Cement;'of; Pitch, 

Reli, Set, and Sulphur. "7 OY bh i. inen bound on faſtwitly 
Cards.” Then, t the! 3ottle, into a. woode en Caſe, . fitting. it ſo as to 


have the Sides touch 055 e t he Spaces, 1 0 the Bottle and thei 


Caſe With dry Bran. The”! ch he d a Hole. inthe: middle 
for the Af bre the me out 


Thing black; een 


Bye e 
Neck bp 405 89 e to come out. The Bottle 


was tight in, it's Caſe, Bein — repared,| Lfixed.i it to the Hammer 
of a fülffg Mill, Fan Wa Night and Day when the Wind blew ©: 


Thus it was. Aa ſhaken, by a, perpenc icular: Motion vp. * 


down, from March 1, 1732, Ws v. 13 following, "4 
The Veſſel being pegel, there was the, ſame Wa Hand of 0 90 | 
292 


ſilver, coyered all over With A great. antityotf, very! 11 8 7 
PoWdef. J e fl Toy 1 & 99 ny The Weebllrr 
came throdgh” clear 0 1 6h 4555 wder 79 800 in che f Ades ad 
had an acrid, metallic phe Be like ve any * ROS 
Coroll 1 8 a 1 1 5 d ] GT, co "itſelf +++ ATQUIT rep Ame 
tallic braſſy a E 


ge 


* RB 1 5 his 

F. 1005 beg oft 14115 Ses 0 nd. penetra 
53 Fre a Mi ſhinitig A 12 f edomes W ick. 
47 Hie, a Fluid, it becomes oe Poyder. e N b 

a 6: t 


e er being on ly. W akeo in ade, 0 Ja — : 
fine, ſoft, black Powder, 1 4 15 r 


. continued, pure, 8 it. 4 0 e 8. Ec. 
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Urges Lg 80 Win N 
* "Lxp. 2. N purified 85 a jor mY after che. ore 
going Manner, aer les fa Wer in greater, Q dn 
' Operation:--Suſp effing AO 8. for 110 ign yas, "the Nate © of 
Quickſilver might -pollthly'adhere 0 1 8 e_ ſepa ated; frag 
Motion in Form of that Powder; tbr t over Pal the; 2 
with a Sand- Heat from a Glafs Retort e eh inp aha me Re- 
tort, again, and, diſtilled it A9 Befdfe. f Te peate Operation 60 
Times. The Quickſilver was diſtilled 61 Pier At the Bottom of 
the Veſſel there were Iv of red 8 of. which. hereafter. This 


© Quickſilver was very quick and hin! - Igot3y. of this Wo vke 
as before. Fi en eln KA e ; 
Efe. The Weight was the fame.” TY" Ya 3s a fol, ak Bogen 
of an acrid, metallic Taſtk, refering Br: Hl to, Ke Wow ht of 5 | 
Gr xxvj;, Which is more than + W hereds ſcarce 12 of the, corumon | 
Dicke wer was turned to Power by the fame Operation, dagid be 
Toroll. 1. Ticker 61 'Fimes | tilled, Hh + GY e ot aqui 
a ec Taſſe. nage Rane em ll 
2. From being moſt mile it becomes acrid. | 
get ſhining, bright, Silver Ge ours 
blacks 4 TAC) CD n 
abs Fr rom more, than ay per a 
Powder. J i a2 RA eee agg 816 


5 A lating, frong Fire being e often ee it we this Pro- | 
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ö N . 73 


F lid 99 gs (becomes, 2 ps 0 E. 


TY It therefore: does not depend bon a foreign, Imai of the 
Quicklilver, ſeparable from it by Fi ire. . 9 5 
The Matter remaining in the Bottom of the Retort, {0 SY 
Diſtillation of the Quickhilver, is red, Going, acrid, and no more like 


the black, Artfurig from Conculſion, tian th hat, Pare Wiſh: continued vos: 


_—_ e 4 oO ; 4 28 * 
8. Quickſilver . is is red by Firs, ad black by ſha t | 1 is, 
2 changeable in it's Colour. D 


E Ret, it yield more black, if wroug b upon in 2 leſs Quantity? 

The black Powder YO s 2) keine raiſed. with a wy Fire 

rs "Ola Retort, returns to Pure e Quickfilyer, _... e HE box er 

Operation I raiſed Bij Gr. x of the black 6 25 ler 2 N 
ſtrong, open Fire, from a clean Glaſs Retort, & d. that t 
hot for 2 Hloỹ3zjf. 5 | * 

 Effef,, There were 1 the Receiver 35 Gx. THE a a mo 1 . w | 

ſhining Quickſilver. There ſtuck dere and. Thins, to the Sides of be 

Glaſs a ſmall. 9 ty of Quickſilver, hien Leon d. Bot; þ p up ex. 70 

actly. At the Bottom of the RA, chere Mir FA mall, thi fixed 

Sp, beer vine mag 

—— CPI Ws Fo Gs TE PST Wot roll. 1. 


2 1 23 * 1 


Fire "alons': iP "aiibient: 


0 d b 15 A bf GAs Nga n Retr: ho + ;: of 
N om Acrid of Nr 5 . Fri . 8% 
2 33 ee 5 "mm bright go 


From a aneh Pop Dee 


5. Agne Operatiths 

ie 10 Se . &, 20 50 44 422575 A ko pin; © Fa" Fr: AGE, FE 2 
he Ac Power. an d ſte; are eee e Fg 

. awe los and. y F j ow 8. my * 2 

7. In ths, dene Tine j 

Quickſilver, by theſs peration At; = ft. . ab) 59 i 4 

8, The black SobſFaces Mas no FUE nor any Thing e 157 


a 


ſeparate: from . ce 25 . Ae eee . | 


Scholium. 1 1 


Bottom, cloſed with” an inperte 


in conical Glaſs Sen bis wide plas 


ted, chemical, Glaſs Phial, and cd 
it to a Fire of 180 Deg che e foyer Months! It became nd expoſed, 
afforded, a black Powe alike; in æxery Reſpect. Hence I learned, that; 
Fire and een have the en Te 


gree. 1 Th . 17 1 $6 


PF 


| =: 26h Seo art 62, Sha eee TG 
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Operation, I diſtilled EP AA, m Weight of Quickſilver, bou 
of the Amſterdam. Company, rama clean Glaſs Retort,! with: a _ 


Heat, into a Receiver filled with the cleareſt Water to the Height: of 4 


Iackes, till none of the, runnin vickſilver remained in the Bel 
the Veſſel. I dried and Pn e de Po 


dental Impurity, and from the black, which comes over with the Quick- 
liver at. every! Diſtillation. Thea, Icpoureds it into the ſame” Nætort, 


and diſtilled it again as as before, 1 repeated the Operation 32 Times. 2 


At each Diſtillation there toſe a Ted, ſhining; Powder in the Reætort. 
Effect. Aiſharp, red, ſhin! ing Powder, purgingupwards and downwards, 


o the Quantity of Ziyſd. Ihe remaining Quick filver weighed Ze Fr. : 


dent e oh . could eee For: ſometh ig 
ut through the Lute; and ſomethipg black and a ſmalh Ou 
of Quickſilver ſtick to the- Birks 23 — = 
s but a little loſt in each Operation 3 but this beingimultiplied⸗ amounts h 
5 a good, deal. , The; Powder: obtained was, heavyi of faifhining rec 
N very. friable, of a very arp, metallic, nauſcous, penettat If 
1 aſte, hardly to be got out off the. Mouth, diſturbing: the human | 
ang and much, and diſpoſing; it to atetions »Þ 
obtained: ſeemed more fluid than the de I 5190: 
Ceral 17 Quick ſilver thus ated 
Bof it's Weight from 4 Flbid t. F 
2, From a ſhining Silyer Colour to to a ſhining red Colour irie 
3: From: | 
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Exper 
903. en inffpid Ta N 
1 Taſer een 2:21 Veer 
From being moſt mild, A ig en 
the Body, and chng Funn 
5. From volatile to fort fed, being nd % 
fame Degree of Fire that firft brought: it Ser. | 
6, The remainitig. Part becotnes mare fuld,! OR 


. Mechanical Motion and a ſmall Fire © give a black G — 
filver 3 4 ſtronger Fire, with the Veſſel ſhorty malls i ed. 
Exp. 5. J was deſirous to know, what farther e to tue 
Quickſilver, if it was urged by a Fire requiſſte to Diſtillation.) '- 
Operation. I diſtilled as before Fxv 5v of the Quickſilver retaining 
from Operat. 4; till nothing remained at the Bottbin“ Wen it was 
come out, I depurated and dried it, and always potired it aga * the 
ſame Retort. I repeated this Opetarion Hy. Times,. "Th "Quickfilver 
was now diſtilled fat oo Times. It. alway generated ſomething red: 


It always roſe more fluid and more pure. The laſt Times I made the 
Eire ſtronger, and then: the red Powder ſeemed £0: be rather diminiſhed 


than increaſed; perhaps being partly revivified. 
Effet, The Powder at the Bottom of the Ben wei Fi 3y 
Gr. xxi : The Quickſilver remaining after.;00 Diſtillations ghed 5; 5r 
Zy; But in ſo many Diſtillations the-Retorts happened ſometimes to 
crack, and ſo ſome of the Quickſilver "eſcaped, n what was loſt 
by ſo many Times purging and drying. 
Coroll. 1. The Corollaries of Oper. 2 Ui: 4 are verified ally in | this 
Operation. 1 Dt x apt 5 TM 
2. Quickſilver is very mina in one bart of e : L 1 . 
* Bar very mutable in another, Fe | 
4. Perhaps it returns from it's changed Ferm to 11 firſt Appearance 
5. And perhaps regenerating by a new Action of the Fi Ire, it is 


again revolved to it's changed Form. 
6, The Property of Quickſilver, which turns it by Fire to this 


. ge is hardly taken away from it by Diſtillation 4 
Operation. I diftilled in a clean ' Glaſs Retort the moſt fuld, 
uickdlver, remaining in the Weight of 5x ZJvſd, having nad Fm 


—_ 501 Difſtillations, 5 ij 3j Gr. I; ſo that all the Quickſilver paſſed 
cover entirely into the Receiver. The Bottom of the 2 *. was as 


ur 
2 1 


+ 
4 
83 
1 4 


clean as if juſt taken out of the Furnace. But at the Edge of the ( 
Surface, where it had ſtood before Diſtillation in the Belly of the Re- it 
tort, there was a thin, beautiful, fine red, ſhining! Ring When the R 
uickfilver was come over, I dried and purified it, and poured it again tl 

into the ſame Retort. I brought it over into the Receiver, and re- 
peated the Operation 10 Times. At each Time there was made more pl 
of that red Fuer and r in no 325 Quancity my from the Frode w 
0348 a; 


111 . 


Quien... bells 22216 ain 
2 3 


| BOOM Ron die tes 


Ef A tnioft mies Whit Gui ler A'Bhe red, Bed Poder 
The reſt. (48 2, 17 and g) to Gr. vij. 5 en en 
"Coroll. 1. Ti Motablity of Quickflver' into "this Powder by ire 


S 
— 


EM in it, . N Jof it is turned to Pope * 


2. It retains after 511 Diſtillariobs, each of which, made ſome of | 


that Powder, though no new aickfilver” was added. 
That Powder therefore is hardly to be accounted an Imputity ſe- 
parable from the Nucleus of ; uickſilver by Diſtillation. 
we ” Hence it is manifeſt, that it is thus changed by theſe Means; but 
it is not certain, that it is "thus defecated.. 


Fire is not ſo united I, Quickſilyer, as che modern Chewilts 


have aſſerted, 
6. Diligence hardly teaches. ; a conſtant Artiſt the Bounds, beyond 
which that Powder is no longer made. 

If that Powder ariſes by Fire from the cruls Sulphur of Quick. 
fler: This Diſtillation does not purge the Quickſilver from it. 
Exp. 7. To examine the Powder produced by Oper. 2, 4, 5, and 6. 


Operation. I put Fh 3j Gr, Ij of that Powder into a clean Glaſs Re- 


tort, covered with a Craft of Clay-tempered with Sand; I urged it by 

Degrees, till the Retort, ſet upon the naked Fire, grew hot with Plenty 

of Fire laid over it, in a Sand Furnace, for 3 Hours together, 
Effect. There came out 3) Iſs of pure, reviyified Quickſilver from 


that Powder: At the Bottom of the Retort there remained Zvijſs of 


bright red Powder. Something ſtuck in the Neck of the Retort, and 
in the Glaſs Veſſel applied to it's Neck. n perhaps was 50 7 
pated by fo large and long a Fire. 

Coroll. 1. Quickſilver returns from the Powder, into which, it had 
been converted by Fire. 8 


2 Being revivified, it Tecovers all it's former properties, and Wees 


thoſe it had acquired. Quickſilver comes the ſame from the Powder. 

3. The acquired Fixedneſs does not bear a great Fire. 

4. But there is one Part in that Powder more fixed than the ker: ; 
The latter ſtill remains in the Form of Powder! the N 98 returns 
into Quickſilver. : ) 

Exp. 8. To examine farther the Povider remaining from the pre- 
ceding Operation. a 

Operation. I put Zvij Gr. xxxvij of chil Powder: into a very clean 
Glaſs Retort, covered with 'a Coat of Clay and Sand, and committed 


it to a naked Fire, | increaſed cautiouſly: by Degrees; till at laſt the 


Retort being covered all round With Fire, grew 1 or.” 1 owes It 
thus ignited 4 Houf,pͤp. {07 W AM, 
Effect. The Quickſilver revivitied froth this Powder. came over very 
pure to the full Quantity of Svij . At the Bottom of the Retort there 
were Gr. xy of a brown Tubfite Powder, flxed in ſo great and continued 
Fire. There was a very thin broad Spot, of a very fine red Colour, 
VOL VII Fr 5 A impreſſed 


CEIITD 


- - og ae Cornet Re rm = = 
— — — : ww — 


ottom o of we Retort; he it were, pengtrting, 
into ah 6 Gia. 2 i K ban * 125 

Coroll. 1. Quickſilver is changed to the above-dſerived bond: 
. 457 55 6, Ty '8) by Fire Alone 1189 1} 45:11 7 

2. T This Powder is turned to Quickſilyer by Fire alone, only rater, 

3. Thus a Serpent bites itſelf and dies. i 3 515 

BY Tt riſes again more glorious after Death, 19909 bee 5; 

5. So long Labour, and ſo great a Fite being 0 lng foftaingd,” out 
of Fxvij of Quickſiſvcs: there remained: only" en ** fixed; in à Glak 
fo hot, as to be almoſt melted. 913 10 

6. Silver, Gold, and other Metals, * 7 i 8 bs in Quick. 
ſilver, are hardly any Tg in wit oh £01: che Expence and 1. 


hour. 


| Only - Part of the Powder thus Gave) Frtinn Quicklilver remains 
fixed in this Fire: The reſt returns to Quick ſilver. , 
8. Are the loſt Gr. xxij diſperſed ? Or is that Weight 2dded by the 
Fire to the Quickſilver, ang: ſeparated from it again by a greater Fire? 
9. The Nature of Quickſilver is conſtant, ſimple,” and not ſeparable 
ay diſſimilar Parts by Diſtillation. Neither into fixed and volatile; 
nor into pure and impare! 3 Nor inge pe and EY Hor into if. 
ferent Elements. 

Exp. 9. I put Gr. xiij of this laſt Hard Peil a Goocible, upon 
an open Fire before the Bellows. I blowed the Fire till the whole Cru- 
cible was totally ignited. | I kept it fo for-4'of an Hour. The Powder 
remained fixed at the Bottom, but ſwoln like a and. brown : 
Hence I learned, that the great F ixeqnels of 2 Powder | is voquired 

by the Fire alone. 

Exp. 10. J added, in the Cencibier a Aittle Baran to. thin ſo. fixed 
Pander, and blowed the Fire. It became one, friable, vitreſcant Maſs, 


fixed in this great Fire. 


Exp. 11, I gave Gr.y of that Powder which bad pet TY ſo 
fixed (8) to the Weight of Gr. xv, to a moſt ſkilful, ſworn Aſſayer at 
Amſterdam, to examine it in the moſt accurate Manner with Lead, ac- 
_ cording to the Rules of Art. There remained nothing fixed at all. 


Th refore there is not any Gold or Silver in that Powder. 
xp. 12. Thoſe Gr. xlij, melted into a vitreſcent Maſs with Borax, 


were given together with Boran to a moſt ſkilful, ſworn Aſſayer of 


Amſterdam, to examine, according to the Rules of Art, in Lead, with 

the greateſt Accuracy. There remained nothing fixed from the whole 

Mas; and, conſequently, nothiog of Gold or Silver. 

1 Coroll. 1. e continues in the Fire, man ies immuabl 
ature. 3 EB Hie 

2. tis fimpte, and not Npmeble by Diſtillation i into Fe Bodies. 
3. It is fixed by the Fite, and ſeems changed in it's external Form. 
4. Appearing thus, f in various — iti acquires different. Degrees of 


dec EO ve nine 1. t 


M 


„Rut bor ole of: the 0 waa "the eee of. Gold, or 
Sie by fo long and cofititival 4 Fire, 

6 The fixing Caoſe: is the Fire-paſſing, through the Glatz, ad 10 
td Part of the Quickſilver, either by mere Action, or by N 
itſelf with the Quickſilyerr... 

7. That Fire thus acting, through 5tr Diſtillations, was tot able, 
either by it's own Power, or by Conjunion, to change. even the leaff 
Particle of it into Gold or Silver. 

8. But from Quickſilver, thus fixed by. the fire, a. greater Fire re- 
ſtores true Quick ver; z or the known Force of Lead makes it vaniſh 
from the Gael ieh yo 2c 

It does not appear thetefore, by theſe Experiments, that any 
known Metal is produced by Quickſilver and Fire, K 5 conf; piring to- 
gether * -Thofe Gr. xiij did flow when the Fire was blown; they did 
not ſtand in Lead; wr were not. diflolved,y with the Quickſilver into 
an Amalgana. 10 5 651: 

10. By theſe Experi 
the Sulphur of the Philoſophers, fixing 


Quickſilver into Metals, 


1. It is probable, however, that che) Sulphur of che Philoſophers 


is ſomething very near lt.. 

12. The fixed Part is not the Dreg of Quickſilver nor its ctude, 
fetid Sulphur : It returns to it again. 
13. The Depuration of Quickſilver from it's terteſttial Lnpotity, 


nents; therefore. Fire is- not Gewwohtrited to be 


and aqueous Crudity, ſcarce ſcems to be ſo eaſy to be obtained from it 


by mere Diſtillation: e it is obtained by ſome more ſecret Ope- 


nation? 

4. Neither Gold nor Silver i is made from Quiekfilver by Fire. The 
Enotantz and thoſe who are given up to Imagination, are” Eaſy in Pro- 
miſes, and rich in Hope. Here Quickſitver remained Quickſi ver. 
15, We are ſafe from the fallacious Writings and Preſcriptions, of the 
Sophiſts, who promiſe to make ſuch Things from. Quickſilver, in the 
ſhort Space of a few Months: For in ſeveral Years thete, do not ap- 
pear the leaſt Signs of a firſt Beginning. 


Exp. 13. Quickſilver detained under beiin Water, is not elevated | 


from the Botton of. the Ve. 5 

Operation, I poured 3j of pute e Quickf ler into Glaſs Urinal, 
which I filled with Rain-Water. 1 then ſet. the Veſſel upon a n: red 
Fire. The Water boiled ſtrongly. for 8 Hours: Bur ſo that ſonie Water 
always ſwam above the "Quickſilver. .. Then the. -Quickfilyer. Wing 


weighed, was juſt. 3j, without any Loſs... 


I poured' the Dram of Quickſilver. again into. 4 clean, ij, 6 laſs - 


Veſſel, I fitted it within a 33 ſo that it could not ſtir, Flle d 
the Kettle with Water, and took: Cate to make it boil for $1 Hours. 
This Veſſel was cylindrical, open, 2 5 Inches deep, and ſo placed, that 
the Water could not get into it. This being, done, the e 


. 5j, without any Loſs, 
5 A 2 11 put 
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ut pure Quick ſilxer ipto a Glaſs Cucurbit, pont W ter upon 
10410 ie on 49 7 1 boiled it 3 FI Lime: þ r 5 
the Quickſilver roſe... Tone the Boiling till a ll che, Water was 
driven away, and the Quickſilver. remained dry at ihe Bottom of the 
Veſfel, the Fire not being, then increaſed. The Quickſilver. preſently 
roſe, to the Sides of the Coch, and. into the Capital; The Reaſon 
11 hook from what 1 have written in my Chemical Inſtitutions Concern. 
ing Water and Fire. | 
Exp. I. Quick ſilver may 8 e by Art, = as to 111 from the 
Bottom o the Veſſel, by the Heat of Vinegar, before. i r 
Optration. 1 ſhook an Amalgama made of half a Pound of Lead, 
and 11 Pound of Quickſilver in a Glaſs, It, became a very black 
Powder, I put it into a Glaſs Cucurbit, 14 Inches deep, and poured 
upon it diſtilled Wine. Vinegar, made very pure by double Biſtilla. 
tion. I took off the Phlegm by a gentle Hiſtillation: Then I in- 
creaſed the Fire a little; but ſo that the Liquor did not boil at all. The 
Quickſilver roſe into the Capital, together with the Phlegm, and From | 
therice into the Receiver, I tried the ſame, Thing other Ways: A 
Thing worthy of Speculation | ! of which. I ſhall ſay no more at Preſent, 
By a like Artifice I ſaw Quickſilver rendered ſo volatile, as to riſe. in 
my digeſting Furnace, by a leſs Heat than that of a healthy Man, 
aſcending along the Sides of the Veſſel. Do you think it was then 
more pure? It was mixed with Metal, and very dry. 
Exp. 15. Geber has written, that pure Quickſi ſver is. heavier than 
Gold. I tried a long Time to learn whether it could be made more 
denſe, and therefore more heavy than it is naturally. I began to at- 
tempt it by ſeparating it's lighter and more mutable Part, from the 
more ponderous Remainder, but could not. I afterwards. endeavoured 
various Ways to defecate it; but it did not ſucceed. I found however. 
ſome Things worthy of Obſervation. ' Examining a Maſs of Fij of the 
pureſt Gold hydroſtatically in Rain - Water, defecated by a 575 Diſtil- 
Rab, I found the Weight of it to be to Water as 19 533 to 1. The. 
Quick filver commonly ſold, once diſtilled by a Retoft, is to the ſame 
Water as 13 => to 1. Quickſilver worked up with the pureſt Gold, 
and diſtilled ſome hundred Times, wa$.to Water as 13 3 to 1. Quick- | 
ſilver thus treated with the pureſt Silver, was to Water as 13 ZZ t0.1, 
QuickHlver united with Lead, wholly turned into a Powder with it, 
and reſuſcitated by a ſtrong Fire, was to Water 28 13 785 to 1. Quick- 
ſilver diſtilled 311 Times, was to Water as 14 75 to 1. Theſe Statical 
Weighings were made with exact Inſtruments, and the ſtricteſt Caution. 
1 ſpent ſeveral Years in preparing Quickſilyer for this Purpoſe. Nor 
do I knew, that any one elſe has had regard to it. Many Corollaries. 
might hence be drawn by Proper Judges with mature Conſi deration. ; 
1 Hall mention a few. 


—— —— — 
2 — 5 
—— — 
— 4 * - 
. 
= 


Th 9 * 
H. 
0 
1 | 
$ l 7 ; 
PB , 
1 
0 
14 
«PL 
\ N 
x 4 7 
3 4 
; ö 
8 9 
774 
N : 
1 + : 
1 | 
1 
- 
G & a 
\ „ 
1 13 
1 
1's 
80 1 
1917 
1 
. = | 
. 
1 
\ 1; 71 
\ : 
| :F; F 15 
K 4 
i 54 
WY, : : ' 
: 'H 
5 . 
. 1 
% 4 
LIT NG : 
T's 4 
128 
19 ' 
U "ow 1 
5 (WW. 1 
10 4} 
4 ' 
0; 9 
y 1 4-8 z 
m8 
= 
= 
- 12 11 
IF p s 
by / £ p £ 
: 1 
4 1 
Is. | 
1 „ 
N © | 74 
1. U 
4 ary 4 
05 „ 
117 $ iP 
A W *" *.3 
| 8 
N ? 
+ 1+ TH 
. * 3 
11 
Tal 1 
FY ' oy 
N 759 ; 
\ Pas | 
WD FIFTY + 
5 198 {1 
. 
in 
8 % . 
1B? | T4 
) HY y 
| K . 
iii 
14 17 14 
I 14 i 
"8 
: 7 N 
843. | i ! 
inn 
N 0 1 
4 x . 
. . tl 1 
41. 
780 
Ni 
1 1 
x tue 
109 53 [ 
* | 8 
1 * 100 
911 Uh 
/ 194) 
F I. 4 
5 NJ 7 
; 19 * 
3} Þ! 
F 4085 
. : 
11 : 
3 . 
„ 1 f f 
e 
} | 
3: } 
$018! 
1 1 
181: 11h } 
1 ＋ 1 
837. 
179 L \ 
N i 
: * L * . 
! 
&N . 
\ ; 
WS. M8 
TE 220 
Lol y \ £0] 
k if ' 
Ji : k \ 
Win r 
i ö 4 
(1880 )) 
180 ö | 
4 N " b 
5 N 1 
N 192 N 
g * \ 
64 Bn. 
4 4 1 
i { * The 
Ii 
E 1 * i f 
1 15 
\ 
| i 241 
$2531 1008 
1411898 
0 \ \ k 
A V1 
N "8 
1 
I! 2 N 
13 ! 1 
91 
8 2 \ I'S 
\ 1 . 
of 
1 18H 
, : 1 
\ T8 78 
: = . 4 o 
1 * 
yl K * N M 
bn 1 
1 1 | 
+} b } 1 % 
' v 
Naeh“ 
() 0 
1 1 N 13 
0 * P's by { 
14" 
4 1 
A * 
Mt IK «> 
1 
LV; ; 
30023 -\ 
| 1 1 1 
1 
ke! ' 4 
1 
W 
* 5 
*. 
W 


-! r 2» 
- o 4 "Ive E py 
ND” GEES 
— — — , a” — — — a 
— ro 


4 » þ ; 
= 124 i 4. 3 1 4 1 
4 8 * : * * 6 Ll | 
* o 


+ i 


* 
7 
Sa 24 


1 | 8 +. Iiir 
717 
> IF defccate Se ee Livy then peng, moſt, 
3 ” Lead. By \the Art of Surbrekins and T de, 
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it remains the N e ene ee | 
2; If defecated Quickſilyer Becomes br then it is rendeted mo 
defecated by Silver, in Proportion to ↄther Metals. But moſt 9 7 all. 
by ſimple 'DiſtiMation, by Converſion” into” red Pretipitste, and Rer. 
ſüſcitation therefrom, .d ĩ /i . 
Quickſilver may be rendered more dene by Silver and Fire. 
4. Quickſilver may be rendered mote denſe by Fire, and moſt by 
pitllaion, 15 not this rope tt the beſt Way to purify and perfect” 
it? Oe DIL GH S IE (4-412 P 
Does Quickſilver depoſit” it's heavieſt Part in G0? ? Is this the 
Seed of Gold 42 ob; tof o031 5 n * 
6. Does Quickſilver depoſit it's heavieſt” Pat in Lead? 1s this the 
Seed of Gold? | 
7. Does Fire, boiling 
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Went”, 311 Fiche bring; My . 
ting it, inereaſe it's heavieſt Part? Show far can that be done? Can 
Quickſilver, by continuing the peration, at laſt be condenſed into the 
Weight of God? "Would it tien be quick Gold, or Mercurius Phileſo- 8 
phorum? Let prop er Judges examine. 8 55 | 


2. Exp 2% Pure Quickſilver, ſuch as is Soy ſold by the Am- Part II. Ne. 


ſterdam N eh digeſted a long Time W the Fi ire, F not changed 6 443. p. 343. 
to a Metal! | nenen . 
Operation. This Quickſilver" being diſtilled, left no Dteg. After- 
wards being mixed with diſtilled Vinegar and Sea-Salt, and agitated for 
a long Time, it remained pure. I ſtrained it through Leather, and put 
a Pound of it into à Matraſs with. a- long Neck, the Mouth of which 
ſtopped with a Paper Cone, and covered it with another Paper well. 
tied to the Neck of the Matraſs, ſo that no Duſt could get into it, and 
at the ſame Pime the Air could eaſily get in and out. I placed it in a 
Furnace with a continual Heat, which, by M. Fabrenheit*s Thermo- 
meter, kept at above 100 Degrees of Hear from Nov. 15, 1718, to 
May 23, 1734. Then I found the Quickſilrer fluid in this Matraſs, 
wich a little black Duſt upon the Surface. This Powder being rubbed 

in a Mortar, revivified into Quickſilver; ' I put all this Quickſilver in. 

Diſtillation in a clean Glaſs Retort, increaſing the Fire toward the et 5 

till the Retort was almoſt red-hot. There remained nothing at all in; 

the Retort, and the I ed came out without any ſenſible Al A 

teration, 1 . 

Coroll. 1. Fire to the Degree, an during: the Tim above. CO TIT be 

changes nothing of the Fluidity, Volatility, or Nature of the 9 

ſilver put into a Veſſel, where the Air comes freely; Nor! is there i n 

Separation made between the pure and impure. 0 

2 Tae: is there any ſenſible Generation of the leaſt Quincy of | 

eta 

3. Much leſs of Silver an Gad. 2 ee 

| : 4 5 —— 


e 


x oat ˙¹-ꝛwmA UU — . — . < 
- — 7 4 


1 — 8 — — 
—— _ - 7 r — 2 2 — — 
IEF. 2 . — _ yy — 
2 hn V2 — - py FI oo — +; - 1 LES * _= — 
* — — LET GELS De >. * 5 
* L 
7 - _— 7 


— 
OD 
> 


+ 9 Fr A are or ne ER 
5 ——_— _ 2 


8 2 


WS — TY * e P — — — . > EVE = = 4 
2 n N n : k . 
: X - > Ss — 4 5 * = " 4 2— SI -— 26 — - 
< * 2 * — np . * r — * ry - 1 4 > 1 wy * ho 
Je > 25% 5 EP . — . — FILE ca 1 8 — * * W r n TIER 
— — : 2 E — on — wo . — n ome —— TD  ——— - 8 
*. — — — — — — — — —— — => — 


5 
. md — 
— 
ren 
— — 


— — — 
* Wo * 
— bo” ne — "a"; 
nn o -— — hr — 
- Y STEPS I ov". 
ns 6 0 — a 
2 — 7 5 
. — 
ay 4 5 r #7; 


MX 
3 


4. Woe 8 ofthe ere (may; ahis voy cen. 
e fot' 15 Leats $ bor nid ar the lenſt Beginning of me- 
tallic Fixation, not even of Laib which however, according. to thok 
ho boaſt of knoving this belt, ought.20 be the firſt Metal formed by 

this Operation. 239363119 t 22x; guido ee 

5. This Experiment 97 no. Means favouy-the Opinien of thiol, Sho 
WK; that Metals are formed from Quick ſilver, an the Namen, and 
from Fire as the fixing Sulphur, united by Digeſtlien. 

6. It is very ptobable, that all ſimilar Operations made with pure 
common Quickfilver, do by no Means anfwer to what is promiſed 

from them, ſince the ſmalf Quantity of black Powder already men- 
tioned is lighter than the Quickſilver, on the Surface of which it fil 
and very eaſily becomes Quickſilver again: See what was faid in the 
preceding, Article concernin 8 a like black Peet obtained from: Dick. 
ſilver by Motion only. 

| It does not appear, that Quickſilver can 9 = changed. f in hw Mines 
into any metallic Thing whatſoever, by the ſole Action of the ſubter- 
raneous Fire acting for a long Time, and in a Place to which: the Air 
has a free Acceſs : For Heat does not riſe. to above 70%, in Places where 

Veins of Metals are found. They ſay indeed, that 1000 Vears are re- 
quired to produce chis Effect; but how'cag Men, en ſo ſhore a 
Time, be ſure of this? tend; 
8. As to Sulphur, which the Alcheinifts have Wies! to be one ol 
the Principles of Metals, and of which they fay, that it unites the Ele- 
ments of Quickſilver, in order to make à ſolid Body, and fixed to a 
Degree of Fire capable of rendering it fuſible and malleable; this Sul. 
phur, I fay, ſeems to be quite different from the Matter of Light or 
Fire, though Fire alone is the only Means of eee ws wonder 
Union of this Sulphur with Quickſilver. 
Fowever in this Operation the A ir was admitted freely t to the Quick 
ſilver, and it may be ſaid, perhaps, that this is the very Thing that 
hinders this Action of the Fi ire; and the more, becauſe: the Alchemiſts 
fay, that crude Air hinders the Philoſophical Coction : This induced 
me to make the following Experiment. 

Exp. 2. Quickſilver put in Digeſtion ia cloſs ſtopped Veſſel, dorf 
the Time mentioned below, does not produce any Metal. 

Operation, I put pure uickfilver into a conical Glaſs) Veſſel with a 
fat Bottom, ſuch as the Afſayers uſe in ſeparating Gold and: Silver, and 
expoſed it to a Heat of 100 Degrees from Dec. 6, 1732, to Fuly 8, 
1733. The Veſſel being conſtantly ſtopped, the  Quickkilver did not 
undergo any remarkable Alteration; I put Bj of it into a. Veſſel like 
the former, and inſerted the Neck of 4 he Phial into it's Mouth, 
without luting the 2 Veſſels. together; I. expoſed it 4 Days to A Sand- 
Heat ſo ſtrong, that the Quickſilver began to riſe, and this with an 
Intent to drive out any Moiſture that might be lodged therein. When 
I ſaw that there was not the leaſt Sign of Humidity, 1 Juted IVE 

it exactly, 
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exactly bon Veſſels-joived.:-Jiekpoſed- the; 
dand · Heat, ſtraig enough tazife;and falligently z I continued this De- 


gree of Heat till Jan. 29, 1734. J foundinothing-at the Bottom of the 
Veſſel but fluid Quickſilver, lightly:coytred:with, a fine, light, ſubtile, 


fixed, nothing precipitated, though the De- 
gree of Heat wa near to that of boiling Water. Then I poured 
this through à very dry, clean, Paper Eweoclythe lower - Orifice of 
which would — ſuffer a Hair to paſs. The Quieleſilver came very 
clean through that little Hole, and there remained about the Sides, and 
about the Hole of the Funnel; aa ſmall Quantity ob a black Subſtance, 
which being rubbed! in a Mortar, turned again to Quickſilver. I 
diſtilled this Quickſilrer thus depurated in a Glaſs Retort, with a Sand- 
Heat, and toward the End, with a Fire of Suppreſſion; there re- 
mained nothing fixed at the Bottom of the Retort, the Quickſilyer 
ſeemed a little more fluid than before, but not ab all GER bete 
Hiſe att ni dns ed sa lilo 1 


black Powder, nothing 


"Coral, The fame Conclulions may e e as fam. the 
preceding Experiment 5: and if they are added to what I mentioned in 
the former Paper, it will plainly: appear, that Quickſiver is immutable 


in it's own Nature by — — by the above men- 
tioned Diſtillations and Digrſtions. From alli this I conclude, that the 
Chemiſts may ſave; themſelves the vain Labouf of: repeating all theſe 
Operations, with an Intent v fi Quick ſilver, or to change it into any 
other Body than what it is 3: Ladviſe them alſo net to give Credit to 
ignorant Perſons; abounding in vain Promiſes, among whom thoſe are 
leſs to be blamed, who endeavour inns Experiments at the Expootis * 
others.. 1 (1 3; 

I have laboardds. a long Time Yo know. cettainly, pi eg it is true,. 
that Metals can he reſolved by Art into Quickſilver, and into any other 
Principle; many Authors affirm it ſo diſtinctly, and in ſo many Places, 
that there ſeemed to be no Room to doubt of the Fact : I believed it 
upon the Credit of theſe Authors; but in order to be convinced of it 
by my own Eyes, I went to work upon Lead. The famous Van Hel- 
mont * ſays, Lead, becauſe of the * Crudity, of it's metallic, Nature, 
ſuch as ſometimes Fire alone can deſtroy, may alſo, by the 1 70 
Parts of the fixed Salts, be divided into the Principles of which it is 
compounded, ſo as to ſuffer the crude; Quickſilver to run.“ His 
Son Francis Mercury Vun Helmont +. ſays, When Lead is, diffolvef | 


Aby Alkalies, and Salts, or Oil, which take in the Sulphur, and ſepa- 


rate it from the Bddy, the Lead by this Means becomes changed into 
* a volatile running Mercury, which can no more endure the Fire, as 
before, but is cold and running lie Water, and without a metallige 
Form.“ Joachim Bercberus affirms the ſame Thing, and anſwers: for 
the Succeſs: of feveral Operations which 1 deſeribes LA Sang Haspa, 
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N Here follows in few Words What I have leartted on this Subjet;- by 4 
1 very long and tedious Labour. 1 2er wh ti e 10-4541) 
N O poratian. I. diſſolved as much pure Ceruſt; as cou be diffolved; in 
i j [ Spirit of Nitre diluted with 6 Times it's Weight of Water; and filtred 
1 = | this Solution, which was very clear. This Liquor being put into a very 
von | ö clean Glaſs Veſſel, and thickened by a gentle Heat, and afterwards be- 
1 ing ſuffered to reſt in a cool Place, there were formed Cryſtals in it, 


of: which I took 5 xivy and reduced them to Powder in da Glaſs Mortar 
with a Glaſs Peſtle. I diſſolved this Powder in very pure Rain Water, 
and diluted this Solution with 3 Times as much Rain - Water; and 
then Ipoured gently and carefully another filtred and very clear Solution 
made with Sal Ammoniac and Rain- Water. The Mixture became as 
white as Milk, and the Lead precipitated immediately, as it happens 
to Silver diſſolved in Agua fortis, as ſoon: as Sal Ammoniac is mixed 
with it. The precipitated Powder, which was as white as Snow, be. 
ing waſhed in a great deal of Water, and then dried, was very inſipid, 
and weighed Fxviijſd. I put J vj of this white, dry Powder into a 
. very clean Glaſs Urinal, and poured to the Height of 2 Fingers over 
1 1 this Powder a very ſtrorg Lee, compoſed of quiclc Lime and Pot- 
ml | Aſhes, ' which I kept ſeveral Years in-a. cloſe-ſtopped- Bottle. Afﬀrer- 
wards I covered the Urinal with filtring Paper tied well: about the 
Neck, and ſet in à Furnace of Putrefaction in a Heat of 96 Degrees. 
J left it thete from Feb. 6, 1732, to Ang. 13 following, to try whether 
1 this Mixture, being expoſed to the Air, would be altered by this Heat 
Mi | of Putrefaction. I found nothing but a white Maſs, which being re- 
10 | duced to Powder, taſted of Salt. I put it into a Glaſs Retort, covered 
a with a Lute compoſed of Clay and Sand; and urged it with an open 
N 3 Fire till it became red-hot, and continued it 3 Hours in the ſame State. 
1 There aroſe ſome white Soot in the Neck of the Retort, but no Quick- 
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filver at all, and at the Bottom there remained a half vitrified brittle 
14 Matter, of an Aſh- Colour. I reduced it again to a Powder of the 
| _ ſame Colour, which I beat a long Time in a:Mortar, with a Lee of 
wo | fixed alkaline Salt and quick Lime, and dried it again by a ſlow Fire; 
1 I poured freſh Alkali upon it, and expoſed it to a Heat of 96“ from 
1 | Aug. 18, 1732, to OA. 15, 1733, beating it every Day in the Glais Mor- 
tar, in which it was, which was covered only with Paper, ſo that the 
Air had free Acceſs, It was then a dry, white, acrid Powder, on 
which I poured ſome more Lee, and reduced it to a Paſte. ] ſet it in 
1 Putrefaction as before, beating it often from the Day above- mentioned 
1.18 till Feb. 21, 1734 3 then it became a white, ſaline Maſs, very near ap- 
LI || proaching to the Taſte of Sea: Salt. After it was beaten and waſhed 
with Water, and dried very flowly, I found a very inſipid, white 

Powder. I put it into a Retort, which J kept ſeveral Hours in the . 
greateſt Fire that the luted Glaſs could bear. May 20, 1734, no Quick- 

filver came out; the Neck of the Retort was ſtained of ſeyeral l. 4 
N e 
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edge 


— = 
— —  —— — 


— 
5 


2 „„ 


he friable Maſs; which e -atithe Bottom, afforded alfo different 


Colours, difpoſed in Sirata, and weighed E Jad the ry: into 
which it was reduced by beating, was of à reddiſh grey Colour. 
Scbolium. In this Operation, the Lead at firſt was ceruſe, that i. is pe- 
netrated and diſſolved by the Vapou 
white Calr, and then to a ſubtile Powder. 
diluted Spirit of Nitre, and ſo became à very clear Liquor, without 
Colour, and of a ſweet Taſte, in which the Lead was reduced and di- 
vided into mbſt minute Parts. Thirdly, The diſſolved Sal Ammoniac 
poured on, by expelling the Spirit of Nitre, ſubſtituted in it's Place a 
Spirit of Sea-Salt, and uniting itſelf intimately with the metallic Part 


of the Lead, diſpoſed it, as much as poſſible, to facilitate the Separa- 


tion of the Quickſilver from the metallic Part, according to the Opi- 

nion of all thoſe who ſeem to have written beſt on theſe Subjects: For 
they aſcribe the Power of ſeparating 
pally to Sal Ammoniac and Sea- Salt. 
pared, and put in Digeſtion 7 Months, with a very violent Alkali, 
ſeemed likely to make the Quickſilver appear, by abſorbing the Sul- 
phur of the Lead. But however, though a ſtrong Fire was applied, 


yet it did not afford the leaſt Quantity of Quickſilver. Ffthhy, This 


Maſs being ſtrongly beaten for a long Time, and then mixed with a 


new and very ſtrong Alkali, and digeſted for 14 Months, ſhewed not | 


the leaſt Appearance of by e Sixlbly, It was pounded: again 
with new Alkali, and digeſted for 5 Months; ſo that after all theſe 
Operations, it was ſufficiently expoſed to the Action of the Alkali, to 
have Time to ſeparate the ſulphureous Part of the Lead, and for the 
Quickſilver, being diſengaged from this Sulphur, to be driven out: by 
the Force of the Fire. : Nevertheleſs, after all this une! the very 
greateſt Fire did not diſcover any Quickſilver. 

It is plain therefore, that what Authors have boldly pronounced, 
concerning the Facility of extracting Quickſilver from Lead, is not 
confirmed by Experience. Lead, ſay thoſe Authors, is the Metal that 
contains the moſt of Quickſilver, and-is reſolved moſt eaſily i into Quick- 
ſilver by reſuſcitating Salts. Therefore it is more difficult in other 
Metals. Authors affirm, however, that it may eaſily be done, and pre- 
ſeribe Methods very little different from that which 1 have now related, 


by which 1 have learned, after all my Labours, that what they have pro- 
much queſtion, whether the Aſſertions 


miſed, will not ſucceed. I very 
of theſe Authors are founded upon Obſervations. + I rather believe, 
that they gave Way to their own Opinions, than conſulted Experience. 
What has now been related, will ferve at leaſt to ſave the Reader the 
Trouble and 


| 100 from admitting 980 theſe Drowned Principles of tale Know- 
edge. WE 5 
Exp. 3. Haacus Holland hag! written; that Quickſilver may eaſily; be 
"VOL from the Salt of Lead, made with diſtilled Vinegar: Toa 
VIII. 


* 1 5 B make 


r of the Vinegar, -reduced to a 
It was then diſſolved in 


Quickſilver from Metals princi- 
. Fourthly, The Lime thus pre- 


Expence of repeating theſe: Obſervations, and to hinder: 
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r Sen 


make” the Experiment, I 


Litharge, att ſome diſtilled Wine -V 2 calcined Zij g it in 
an open Glaſs Veſſel, with a dow Fire, continued from Jun s, 1734, 


to Juꝶy 19 following, Fhe white Powder thereby produced, was beaten 
very fine in a Glaſs Mortar with a Glaſs Peſtle. It was beaten | 
quick and long, adding now and then ſome Lee, ſaturated with ag 

much of a moſt violent fixed Salt as the Water could diſſolve, I kept 


it in the fame Mortar, covered with Paper, in a Heat continued from 


Fuly 21, to Nov. 27. During this Time I took Care, as ſoon as the 
Powder was dry, to beat it again with freſh Lee. | kept it all that 
Time covered with Paper, in a Heat of 90 Degrees, drying, moiſten- 
ing, and pounding it alternately. The laſt Day I beat this white dry 
Subſtance into an impalpable Powder; and having put it into a luted 

Glaſs Retort, I carefully increaſed the Fire by Degrees, till the Netort 
was red-hot, and kept it in this State for 4 Hours. There did not 

appear even the ſmalleſt Globule of Quickſilver, either in the Receiver, 
or in the Neck of the Retort, at the Bottom of which there was found 


a very black, light Maſs, in Form of Powder, of a burning alkaline 


Taſte. Nov. 28, I ſet it on a Glaſs Plate in a Cellar, where it preſent- 
ly grew moiſt, and left it there till Jan. 8, 17435. This Subſtance was 
then increaſed in Bulk, all the ſaline Part being turned to Liquor by 
the Moiſture of the Air, and the metallic Part being at the Bottom in 
Form of a black Powder. I dried it all together, both that which was 


melted, and that which was not; and this Mixture was very black. 1 


put it again into a Glaſs Retort, and at laſt raiſed the Fire till it kept 
it red-hot for 4 Hours. There did not even now appr? the leaſt Sign 
of Quickſilver, either in the Receiver or Retort, at the Bottom of 
which there remained a grey Subſtance, of a hot lex Taſte, which 
immediately turned to Liquor, on being expoſed to the Air. 

In this Operation the Lead being diſſolved and opened by pure 
Vinegar, and diſpoſed fo that it might be intimately penetrated; by the 


Salt; being mixed and pounded with a liquid, cauſtic, fixed Alkali; 


being put in Digeſtion, put in Putrefaction, and expoſed to a violent 
Fire; being diſſolved by the Moifture of the Air during a Philoſophi- 


cal Month; laſtly, being pounded, dried, and raiſed by a violent TRY 


did not: afford even the minuteſt Quantity. of Quickfilver.. | 

What are we to think now of. this Matter, or of what has heh ad- 
vanced fo boldly by idle, credulous Men, given up wholly to Specula- 
tion? They engage thoſe who have more Application to Labour than 
Knowledge, in vain Labours and exceſſive Expences, and thereby render 
one of the fineſt Arts odious. Let others reap the Profit of my La- 
bour and Expence, and ſpare their W. 

Exp. 4. Having learned, by my own De chr the Salts 
ealled reſuſcitating, could not extract any Quickſilver from Lead by the 
Method juſt deſeribed. E was: willing to try what Quickſilyer itſelf 


Z could produce-in this Cale; ede as the Chemiſts cal-chis Fla ir 


Maler 


& 


Water of 1 „in whichthey: tell us Metals die and riſe 
become more beautiful chan they were bebte. I melted 55 
a very clean Iron Spoon, and at the ſame Time heated 


Quickſilver in a like Spoon. I then poured, the hot Quickſilver upon 


a 
, 
x 
4 .- 
[4 
. 
* 
Lend in 


the melted Lead; they mixed immediately, and formed a ſolid Maſs, 


of a Silver Colour. I beat it, and when I had made it ſoft, T put it 
into a ſmall warm: Matraſs, which I ſtepped with à Cork, and placed 
in a digeſting Furnace, in à Heat always equal to 84 Degrees, from 
' Feb. 11, 1732, to Jan. 10 1735. It was a ſoft Amalgama, yielding 


to the Peſtle like Butter, growing black immediately on being ſhaken, 


and weighing 5iv, The ſame Day I expoſed it to a Sand- Heat in a 
clean Glaſs Retort, and at laſt to a Fire of Suppreſſion, till the Sand 


4 was quite red, and that for 4 Hours; there came over 51 Zvjſd of 


Quickſilver into the Receiver. There was at the Bottom, and in the 
Neck of the Retort, a red Powder, formed by the Quickſilver in diſtil- 
ling, there was a little Quick6lver in the Neck, and ſome Globules of 
pure Lead in Form of Powder; the whole weighed Gr. lii. Laſtly, 

there was at the Bottom a ſolid Maſs of Lead weighing 5j wanting 


Gr. v, which made up the Value of the Globules of Lead; whence it 
appeared, that all the Lead remained, and that Gr. xliii of the Quick- 


filver were diſſipated. Thoſe who have any Knowledge in theſe Affairs, 
will eaſily find the Cauſe of this Diſſipation in the Cauſes already men- 


tioned, eſpecially if they conſider, that in diſtilling, Part of this Quick- 
filver remains faſtened to the extended Surface of a great Receiver; and 
that another Part remains in Form of little Clouds on the Surface of 


the Water, which muſt always be put into the Receiver. we. l 
By this Operation I learned, that no Quickſilver could be extracted 
from Lead, by a Digeſt ion of the Quickſilyer with the Lead, continued 


for 3 Years, and by a moſt violent Diſtillation; alſo that Quickſilver 


cannot by theſe Means be fixed in Lead: Becauſe in the Diſtillation of 


Quickſilver, there is always a ſmall Quantity of it changed to a red 

Powder, which is fixed in the Fire in this Application; but the Weight 

of the Lead always remained the ſargnaa . 
Exp. 5. 1 performed the ſame Operation on an Amalgama made with 


Zijj of Quickſilver, and 5j of good Tin, and expoſed them to the 


ſame Degree of Heat during the ſame Time. Then I diſtilled; them 
in the ſame Manner in a Glaſs Retort by the ſame. Fire, I got from 
the Receiver 5 ij Ziv of Quickſilver z at the Bottom of the Retort there 
was a Powder, Part of which was fine, and compoſed: of a ſmall Quan- 
tity of fixed Quickſilver; and the other groſſer Part was black, and 
compoſed. of ſmall Parts like Tin. There was ftill a little Quick ſilver 
at the Bottom of the Neck of the Retort. All together weighed, Zij 
Gr. v. At the Bottom was a ſolid Maſs of Tin, weighing 3j 5j Gr. ix. 
The Loſs was Gr. xlvi, of which I have given the Reaſon already. : 
- It appears by this Operation, that Quickſilver, cannot be extracted 
from Tin; but 3iij Gr. xiv, that is, about +, of the Quickſilver were 
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y peat e re well fixed-as >" de panel 15 Fire 


that made the Sand red-hot, continued 4 Hours. There is a great 


4 Connection between TP and n and Sol 1 is in the middle be. | 


tween: them. | 


Exp. 6. I heated Ix of Quickſiver, and: poured 1 it | pdt Bj of very 


good Tin, melted in a very clean Iron Spoon. I beat the Whole into 


an uniform Amalgama, which being very hot and dry, I put into a 


clean, warm Glaſs Blottle, which I afterwards ſtopped. I placed it in 


a wooden Box, which I faſtened to the Hammer of à Fuller's Mill, 


continually at work; and there it remained almoſt in continual Motion 
Night and Day from Nov. 30, 1732, to Jan. 9, 1735. Then I took 


out the Bottle, which was whole, and found fluid Quickſilver at the 


Bottom; and after a Reſt of ſome Days, there was found a pretty hard 
Amalgama at the Top; the whole weighed exactly Ixij. I diſtilled 


3j Zvij of this Amalgama in a luted Glaſs Retort, with an open Fire, 


increaſed at laſt, ſo as to keep the Retort red- hot for 2 Hours. There 


came out no more than exactly the ſame Quantity of Quickſilver that 
had been put in; it was very fluid, and there remained at the Bottom 


a Maſs of Tin fixed to the Glaſs, with a little of a yellow Subſtance, 


= was in a Manner foliated. This Maſs was fufible like Tin, with 


a moderate Fire; and then the Surface expoſed to the Air was painted 
of different Colours. The Maſs of Tin weighed 5j Zvjſd, and there 
was alſo a little of the yellow Subſtance above-mentioned. It is certain 


therefore, that with the Help of a Motion continued for ſo long a 


Time, Quickſilver cannot diſſolve Tin in ſuch a Manner, that Quick- 


filver may be extracted from it, by a ane made with the ſtrongeſt 
Fire. 


Scholium. What I have obſerved in theſe 3 laſt Operations, is very 
fingular, that the Quickſilver ſeparated from the Lead or Fin by Diſtil. 


lation, was extremely liquid, and that being ſtirred in a clean, white, 


glazed earthen Pot, it ſoon ſtained the Surface of the Pot, and left a 


very black Spot there, ſticking very hard. As ſoon as I had cleared 


away this Spot, by wiping it with a very clean dry Paper, there was 
preſently formed another, and ſo ſeveral Times ſucceſſively. This made 


me think it was owing to a fat Part of the Metal, which paſſed over in 


Diſtillation with the Quickſilver, remained fixed to it's Surface, and 
was then ſeparated from it. To ſatisfy myſelf of this, I ſpread” the 
Quickſilver upon very clean, dry Paper, and it left a flender*black 
Mark wherever it had paſſed; and beſides, the Surface of this Quick- 


| filver was always covered with a very thin Skin, which ſeemed like Fat. 


Therefore, though by Diſtillations of Quickſilver often repeated, ſome 
Particles of other Metals may be united with the ee ir will 
AQt Rs that 5 ys of. them are Awucger fioget N 
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ſmall Maſſes, weighing each Iſo: I put theſe g into à clean Glaſs Re- W ee Fs 

tort, and poured upon them Fxxv of fare Qu Quickſilver, once diſtilled. 75 
I then forced half the Quickſilver to/riſe-from the Gold, which ſubſided 
at the Bottom under the Quickſilver.” The Operation being thus per- 
formed; there came over Sxij of Quickſilver into the Receiver; the 
Gold was now at the Bottom of the Veſſel quite diſſolved in the Quick- 
ſilver, in Form of a white,” perfect Mixture, called Amalgama: Hence 
it appears, that Gold is diſſolved by the mere Heat of boiling Quick- 
ſilver z and this ſeems the beſt Way of mixing them, Which in 
Terms of Art is called amalgamating, The Quickſilver, "which k d. 
come over, was well dried, and put upon the Reſidue in the Retort; 
] again expreſſed from it by Fire an equal Quantity of Quickſilver, 
which being dried, I poured again upon the Reſidue, This I repeated! 
zo Times. The laſt Time the Quickſilver came off por J beat the 
blackiſh: Amalgama remaining at the Bottom of the Retort in a Glaſs. 
Mortar with a Glaſs Peſtle, the Water was turbid, and 1 poured' it off. 
I waſhed it with fair Water, which again became muddy by beating. 
I did this 13 Days, when the Water no longer became foul, but the 
Amalgama became of a ſhining bright Colour, and the Water remained: 
clear. This Powder, prepared by beating and waſhing, of a brown. 
Colour, of an abominable metallic Taſte,” . Gr. Ixxxiii. The 
Quickſilver and Gold weighed Ixxvj Zvij. There were loſt Gr. vii 
Ziljſd by the 30 Operations; This Ap des partly by the Piſperſion 
of * volatile Oickflver, partly by the Adheſion of it to the filtring 
Paper, in which it was dried, and. into gp it was received 1 in Diſtil- 
latian; 

treated this very pure Amalgnine 50 Times more after oh fame 
Manner, The Quickfilver now came pure the ;oth Time, and there 
remained a brown Amalgama at the Bottom of the Veſſel. Being. 
beaten and waſhed as above for 13 Days, it yielded 5j Gr. xliv of Met 
brown, dried Powder; Then the pureſt Amalgama with the Quick-- 
9 6 brought off weighed 5 1 Sv: Tloſb by: theſe. 50 Operations 

Gr. xvi. | 
lo again diſtilled this depurated Amalgama 50 Times after the ſame 
Manner. The Quickſilver came over pure, and there was a reddiſh 
Amalgama at the Bottom of the Retort. This being beaten and waſhed 
as before for 14 Days, gave 3j Gr. ii of a brown Powder; I added the 
Quickſilver that came over to the pure Amalgama: They weighed to- 
gether Ixxiv 3y Gr. xxiv. But at the Bottom of the Retort, whilſt 
the Amalgama was poured off, there remained ſome of the Amalga ma | 
Licking to the Glaſs, ſo that I could not compute the Loſs; ?: 

treated the depurated Amalgama again in the ſame Manner 50 
Times, diſtilling, beating, and waſhing it 14 Days: It yielded -3j{F. 
Er. iv:of;a brown . The Amalgama was exceedingly bright, and 
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being ted with the gore Quickies 12 


if jr; 8 Izzy 5j 
Gr. Alvi after 200 Diſtillstions. | 
I urged this Amalgams again 50 Times Is s fare, and. den bear i 
with Water for 16 Days. I obtained 5y J Gr. iv of a brown Powder. 
The ſhining white Amalgama with” the Quidklilver weighed Fx. 5 
Gr. lvi, | i 
"Hwing gane through this Labour, I perceived, .that by 2 50 Dita. 
tions of Quickſilver from Gold thus performed, the Gold and Quick- 
ſilver afforded 5j Gr. v of the deſcribed Powder: That there remained 
of Gold and Quickſilver 3xxy 5j Gr. xvi : : That there was loſt 5j 5j A 
Gr. IX, 
When 1 conſidered this wutteßeibaly I began with Job to ſoſpeck, 
that J had found the deſired Method of purifying: Quickſilver. 1 


thought ſometimes, that all this Powder was a mere fetid and foul 


Sulphur, which had ftained the unſpotted Virginity of Quickſilver, I 
doubted whether I did not now ſee the Meſſenger of the Gods naked, 

and pure from the Bath of Fire and Water. This Rapture was a little 
moderated by the Remembrance of a like, but precipitate Joy, which 
had often vaniſhed into Smoak. I was determined not to reſt till I 
was ſatisfied of the real Truth. Therefore I diftilled 5xxv 5j Gr. xlvi 
of that Jaſt pureſt Amalgama again 627 Times, drawing off conſtantly 
half the Quickſilver, and pouring it on again ; I would not waſh it any 
more with Water, but ſee what would become of it. The Matter uſed 
to grow duſky by this Operation, till at laft it was almoft black, I 

then covered the Glaſs with a Lute, that was able to bear the Fire, and 
not waſhing the black Amalgama, urged it with a very ſtrong Fire, fo 
that the Retort was red-hot full 3 Hours. There came over Exx of the 
pureſt Quickſilver. On breaking the Veſſel, I found at the Bottom 


Fijſd of the moſt ſhining Gold, without any Droks. This. I thought a 


ſufficient Recompence for all my Labour. 
1 then took the Powder, which I had collected from 250 Diſtilla- 


tions, and urged Zvij Gr. lvii of it with a very ſtrong open Fire, in a 


luted Retort, ſo that it was red-hot a long Time. From this Powder 
there came Zvij Gr, xlvi of the pureſt Quickſilver. There remained at 
the Bottom of the Retort Gr. vi of a brown Powder. 

I weighed the Quickſilver, which I had now diſtilled 877 Times, 
by the Art, Induſtry, and hydroftatical Ballance of my dear Friend the 
Gans Graveſande. It was to pure Water as 13 4 to 1: So that the 
Denſity of the Quickſilver was not altered by all this Labour, nor freed 
from any lighter Part. I mention this, bans J underſtand; that the 
Method mentioned in my firſt Paper, was not thought accurate enough. 
Give me Leave now to deduce ſome Truths from what has been faid. 

1. Gold diſſolved by Quickſilver, and ſo often boiled and pounded 

with it, 'changed Gething of it's former Nature, loft nothing of it's 
proper — and gained nothing. 
2. 2. Quick- 


— ucerning Nic 

2s Quickſilver mixed with. Gold, — 0 1 it akin by 
Fire, was in Part changed to a brown, ſubtile Powder, of an abomi- 
nable, metallic Taſte, of a quite different Diſpoſition from it's former 
Nature, and that conſtantly, even to 877 Times. But yet, by a ſtronger 
Fire, it returned to Quickſilyer in, the ſame in every en, as 

far as Art could diſcover. 

3. Therefore Fire and Gold do not by theſe Means ſeparate from 
Quickſilver different Farts, Sulphur, Droſs, or any Thing elſe: But 
only change it as to it's external Form, reducible however to it's priſtine 
Appearance, the ſame in every Reifect, not being altered even in it's 
Nenne Gravity. 

& a and Gold by the Force of Fire preſently change the' 
Silver, ſhining of their Amalgama, to a brown Colour, and at laft to 
a black: But the Silver Colour being reſtored to Quickſilyer, and the 
yellow Colour to Gold, ſhew that this Colour does not demonſtrate the 
Corruptiom of the Metals, but the Change in their Nature. 

But if native Quickſilver can be purged by Gold and Fire, ac- 
cording to the Opinion of the Ancients, it muſt be performed by ſome- 
other Operation. 

6. The Hope of fixing Quickſilver with Gold, by the Action of 
Fire, falls to the Ground : Since no ſuch Thing is ſo much as begun by 

ſo great a Labour in ſo long a Time, the laſt Diſtillation was as eaſily 
performed as the firſt. 

Hence we have no Confirmation of the Opinion, that Fire can 
increaſe Metals or Quickſilver by concreting with them, or generate 
any Thing metallic; or form any durable Change of the Metal. 

8. How conſtant, how ſimple are Gold and Quickſilver ! If Gold was 
Quickſilver in it's firſt Origin, may we not juſtly ſay, either that the 
Quickſilver totally flew away by the Fire, or that it remained wholly: 
fixed in it. 

The great Promiſes of diſſolving Gold by grinding it, either 
vich Water or without, which have — made by two great Men in 
this Art, are not performed by theſe our Labours. It was a vain Hope :: 
They avoided the diſficult Taboun and haſtened precipitately to idle: 
Concluſions. 

One Thing remained worthy of Inquiry; whether QuickGlrer ſo- 


often diſtilled. from Gold by the Force of Fire had laid aſide that Pro- 


perty, by which it is turned by Diſtillation! into the Powder called Præ- 
cipitatum per ſe? Therefore I diſtilled thoſe 3xx of Quickſilver 87% 

Times diſtilled from Gold, in a clean Glaſs Retort, by ſo great a Force 
of Fire, that none of the Quickſilver remaiged' in the Glaſs after esch 
Diſtillation, which I repeated 8 Times. At the:Bottom:of the Rexorr: 
found Gr. xii of a red, _ glittering, ponderous, mercurial Precipitate,. 
of an abominable, metallic Taſte. I am certain cherefore, that even. 

* "OP: is. not taken 5 from e by all this Labour; 1c 
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4s Exanine- | XI. Among, the-variqus Exocicks, brought from boch Indies, wich 
Reale # which our Age gr catly a abounds, , the Merican filtring Stone does not | 
tr ing Stone, and hold the loweſt Place. It 18 Jo. called, becauſe-3t's porous Texture af. 
can pariſn of fords a. Paſſage: to Liquors, for which Cauſe large Pieces of it are 
it with other hollowed in Form of. Pots ot Mortars, which are uſed to ſtrain Liquor 
ee 2 Abr. for drinking. It is imagined, that Liquors filtred through this Stone; are 
ater, M. D. ©: »: EP Nat on Dy | | 5 
& P. b. 8:c. freed from all their Impurities, become more clear and pure, and conduce 
Imper. Nat. more to Health. Hence theſe, Stones are highly eſteemed in Japan, 
Cur. & Reg. and are valued equally. with Gold, becauſe the Fapeneſe; who know 
mull $6. ©5%- nothing, of the Stone, or other Diſcaſes of the Kidnies, and prefer 
No. 438. „. their Health far before the Goods of Fortune, are of Opinion, that 
106. July, &c. thoſe Fungi converted into Stone have a Power of prolonging Life, as 
1735. may be ſeen more at large in Valentini's Hiſtory of the filtring Stone, 
in his Muſeum Muſeorum, Lib. I. Cap. 22. This Sort of Fungus grows, 
as is there mentioned, to the Rocks in ſome Parts of the Guſph of 
Mexico, about 100 Yards under Water, and is hardened to Stone by the 
Air. I will not determine what we are to think of this Origin and 
Manner of growing of the filtring Stone, though -it-is very ſuſpicious; 
and ſeems to have been invented, to make it be thought no vulgar 
Stone. Lentilius, Epbem. Germ. Cent. iii, Ob. 156, writes, that theſe 
Veſſels are of 2 Sorts, ſome being of a dark grey Colour, like Slate, 
brought from Canada, and ſold dear, others of a tophaceous Colour, 
and coming from Italy. Le Clerc teſtifies, in his Phyſics, that it is 
digged up in agro Leodicenſi, and is much uſed in Holland. It was, no 
doubt, one of this Sort, of which a little Piece, about the Bigneſs of a. 
Wallnut, was ſent me ſome Tears ago by Dr Ritimeyer, of Amſterdam; 
with which however I was not able to make any Experiments. But 
after J had fixed it at the Bottom of a Tin Funnel, I made uſe of it to 
filtre Water, for the Sake of Curioſity, A little while ago the learned 
Dr Ebrart of Memmingen ſent me a choice Collection of Foſſils, among 
which was a Tophus remarkably porous, found about Memmingen, which, 
as he aſſured me, being immerſed in Water, ſucked it up greedily. 
For as ſoon as the Surface of the Water is touched by it, the Preſſure 
of the Air makes the Water rife immediately through it's whole porous 
Subſtance, as we find by Experience it does in Sugar, Salt, filtring 
Paper, and Sponge. Immediately I began to ſuſpect, that perhaps this 
Tophus might be uſed inſtead: of the Mexican Stone to filtre Water. In 
order to try this, I made a Hollow in a Piece of it, and poured Water 
therein, which I ſaw paſs: very faſt through it's Pores. I then had a 
Mind to make Trial with other Stones, and accordingly took ſome 
tophaceous Tubuli of Oſteocolla, and ſtopping one Extremity, poured in 
ſome Water, which in like Manner tranſuded very quickly through 
their porous Subſtance. I recollected, that I had a Sponge by me for 
ſeveral Years, which, when I lived at the Caroline Baths, I had laid in 
the Canal through which the hot Waters are brought to the Baths, where 
being incruſted by the Okre, which thoſe Waters carry along with them, 
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ſome Water, which quickly ran through it“ Having ſcen this, I de- 
termined to make Trial of the very Tophus of the Baths, of which I 
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had a pretty large Piece, and accordingly gave it to a Maſon, to form 


it into a Mortar, that I might fee whether Water would' pafs through 
ſo denſe and ſolid a Stone. My Expectation was anſwered, for the 
Water ran through in like Manner, but not fo faſt, becauſe of the 
Thickneſs of the Stone. I now flattered myſelf,” that by this Experi- 
ment, I had made ſome Diſcovery, that might ſerve to illuſtrate the 
Generation of the filtring Stone under Water: For as the Tophus of the 
Baths is gradually generated by thoſe Waters depoſiting their Okre, in 
running through the 'Aquedutts, and dropping from them; I thought 
that the Sea; by ſhak ing the Stones, depoſited the ſalino-terreous Parts, 
from which this Tophus is generated by a ſucceſſive Concretion, and 


grows to the Rocks, rather than ſprouts from them, after the Manner 


of a ſtony Agarick, or Fungus. But becauſe the Origin of this Stone, 
as we have ſcen already, is very doubtful, and it is not certain, whether 
it is taken from the Bottom of the Sea, or rather digged out of the 
Earth, I dare not affirm any Thing concerning it. But conſidering the 


rynarkable Thickneſs of the Topbus of the Baths, notwithſtanding which 
the Water paſſes through it, I had a Mind to try the ſame Experiment 


vith the common Stone that we uſe in building Walls. The Event 
anſwered the Expectation, for a Mortar made of one of thoſe Stones, 


ſerves me now inſtead of a Mexican filtring Stone, and the Water paſſes 


equally clear through it. The Water thus filtred, acquired indeed at 
| firſt an earthy Taſte, which ceaſed however by repeated Filtration, as 


the above-mentioned Lenlilius oblerved of that filtring Stone. There 


is no Doubt, but that other Stones may perform the ſame, becauſe even 
the hardeſt and moſt ſolid Flints, with which the Streets are paved, 


imbibe the Water, as we obſerve in a wet Seaſon. But this is manifeſt, 
that the more ſolid and thick the Stones are, and the more narrow their 


Pores, with ſo much more Difficulty do the Waters paſs through them. 
But now to come to the Virtue aſcribed to this filtring Stone, by 


which the Waters filtred through it are ſaid to be freed from all Dregs 
and Impurities: For thus we read in the above quoted Hiſtory in Va- 
fentini's Muſeum, that the Water filtred through it, though ever fo clear 


at firſt, always depoſits ſonfe' Quantity of Dregs, and becomes ſenſibly 


lighter, purer, and much more fit to preſerve Health, nay, that it may 
be longer kept freſh, and withour freezing, or corrupting, If this was 
true, and Waters could thus be freed from all heterogeneous Parts, the 
filteing Stones could never be valued enough. For what conduces more 
to Health, than pure Water taken in Meats and Drinks ? But vaſt 
Tracts of Land are deprived of this Benefit, where the Waters are 
lalt, nitrous, vitriolic, and aluminous, and frequently infected by mi- 
neral Particles, which may give Riſe to many Diſeaſes, It ſrems very 


vgh _ 
the 


probable, that ſuch Waters depoſite thoſe Impurities in paſſing thro 
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of Coal and Clay, de Houcty, C. M. 


An Arctunt of: Coal: Balim mads at Liege. 


the Filtre, becauſe we ſee, and Experience wirneſſes, that Rivulets-riſing 
in ſandy and gravelly Places, and paſſing through Beds of the ſame 
Earth, are much more clear and pure than other Springs. But thoſe 


Waters do not owe their Purity to their having depoſited their Impu- 
rities in paſſing through the Sand and Gravel, but their not having 
thence derived any. For we learn by Chemiſtry, that not only Salts, 
but by their Means other heterogeneous Corpuſcles, earthy, ſulphu- 
reous, and mineral, being diſſolved in Water, and cloſely. connected 
therewith, cannot be ſeparated from it by Filtration. We ſee that the 


moſt ſolid mineral Bodies, Quick ſilver, Antimony, Lead, and others, 


diſſolved in Menſtruums, penetrate through the Pores of the filtring 


Paper, which afterwards being abſt racted from the Embraces of the 


Water, and diſturbed from it's Interſtices by Precipitation, are ſepa- 
rated, and on being filtred again, remain in the filtring Paper. But 


ſome perhaps will object, that a thick, denſe fiſtring Stone can do myre - 
than Paper. But the contrary is teſtified by Waters exuding and diſtil. 


ling in Mines and. ſubterraneous Caverns from the very Rocks, which 
preſently are petrified, whence the Slalactites ariſes. From this alone it 


is manifeſt, how little the moſt ſolid Stones, and conſequently filcring 1 


Stones, conduce to the Depuration of Waters, and to the Separation of 
falino-terreous and mineral Scoriz diſſolved in Water. I will not deny 


however, that turbid and muddy Waters may be rendered clear by be- 


ing filtred through thoſe Stones, becauſe thoſe Impurities are not dil- 


ſolved in the Waters, and united with them, but only float upon them. 


But that Waters do not become otherwiſe more pure by this Method, I 
am fatisfied by repeated Experiments made with the filtring Stone re- 
ceived from Holland, and alſo with the Tophus of the Caroline Baths, 
and with the common Stone, by ſtraining the Waters of various Rivers 
and Springs through them, and examining their Gravity both before 
and after Filtration by the Hygrometer, but I have hardly found any 
ſenſible Difference. Thoſe therefore, who do not enjoy the Bleſſing of 

ure and wholſome Springs, had better uſe Rain - Water, which is freed 
by Diſtillation from all Impurities, and ſo is the moſt clean and whol- 


| forme. | ; 1 ar, 
An Account of XXII. In Purſuance of the Orders of the Society, I ſhall endeavour 
Caal-Balls ' 
made at Liege, 
7 William 
Hanbury, E/q; 
F. R. 85 4 
460. p. 672, 
April, & 


to give an Account of the fact itious Coal made at Liege. But firſt J 


ſhall quote two Authors, who mention it in their Accounts of the Town 
N. The firſt is, Le Curieux Antiguaire, ou Recueil geograpbigue & hiſto 
vique, par le Sieur P. L. Berkenmeyer 4 Leide 1729, p. 182, where 
© me ſays, This Biſhoprick (Liege) has rich Mines of Houille, or Stont- 


* 


i Coal a, which the Inhabitants ſell in the Netherlands, and by the Sale 
u of it, they get above 100, ooo Ducats per Annum. 5 


R 3 
2 
$4 442058 57 
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* The common People call their Pit-Coal, 4e Hy, or de la Honillt,z und the Mixtur 
66 This 


16 


An Account f Col Hall made at Liege. 


e This Coal lights eaſily, and gives à great Heat: It is not there- 
fore to be wondered, that Fire is reckoned amongſt other Advan- 
e tages the Liegois boaſt of: They ſay they have the beſt Bread, the 
« hardeft Iron, and the hotteſt Fire: "By this laft they mean, 1 14 
% Houille, which, being once well bs, raged cats the e 1 if 
« jt be wetted with Water!“ 
The ſecond Book I ſhall mention is; Les Delices des Pais Bas, Vol. IL. 
p. 243, where T find that this Town Liege is ſaid to be the Hell of 
Women, becauſe they are "obliged to work more here than in any 
« other Country. T hey draw the Boats, and carry on their Backs, 
« Jike Slaves, /es Hoilles, and other r 1 and theſc Women are called 
« des Botreſſes.” ?- 

In the Year 1628, by a printed Paper ech before you, it 455 

ars, that this Fuel was known in England at that Time; and if you 
will believe the Author of that (ty rl it was diſcovered by Hugh Plas 


in 1594. 


* 


There is an Account Uf it ide in the Eſſays for the Month of 


December 1716, where it is propoſed to be made with che black Oule 
of the-Thames, and for Four-pence per Buſhel x. 
I have uſed this Coal and Clay mixed upwards of 10 Years, wd by 
Experience I find it to anſwer very well. It is a moſt excellent Fire for 
roaſting, for heating of Irons, or warming a Room: Tuſe it 4n "ANY 
Kitchen, Laundry, Parlour, and Library. | 
The Method in which it is made at Liege, where I firſt wi it and 
made ſome myſelf, is as follows : 


Take 3 of unctuous Clay, (ſuch as Brewers aſe: to bung their Veſſels 


in it there muſt be neither Sand, Gravel, or Stone) 
And + of Coal-Duft : Mix, and make them incorporate well toge- 


ther; caſt them into round Balls, or Bricks, and you may put them on 


a Coal-Fire, and they will burn directly. But if they are made in 
Summer- time, and laid to dry for Ule in een they will 1 
ſooner. : 
Thus you have an bt; clean, laſting Fire, not at all offenſive. to the 
Smell, 


Coal-Merchant's Yard, ſo that this Fuel comes exceeding cheap. 

Nor is it neceſſary to put ſo much Coal-Dult ; for ſome Clay (par 
cularly what T uſe myſelf in the Country) will do, if mixed + "Clay; 72 * 
Coal-Duſt; and the true Proportion of the Mixture muſt be found 57 


Experience ; but it is always better to put in too much than too little | 1 


Coal-Duſt at firſt, e Ms are too "oy n 3 e e in making 


Experiments. 1 | 16313-8444 , TEE. 96 88 
PEP EIT at t! *]6 pry Tay p 1 8 13 > pt JW 10 $ i 
It is mentioned allo by Rey, in ; his 33 earn 45. x 58. Lond, 
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The Daft is there che Refuſe of the Mine, and may be here of the. TY 
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Concerning cer- 


Concerning certain thally tubilus Concretions, called Malm. 


This Fuel is not only | to be had at an caſiey- Price, dur“ it is Mee nise 
more durable. 

'How far jt may be uſtfol in Glaſs bugs, Biewhonſes, - Salt. Works, 
Ge. I muſt leave to the Conſideration of the ſeveral Perſons concerned 
in them. i 

I have heard, that at Liepe they ith both Lime and Brick with i it; 
bur, as I never faw it done, I cannot affirm it, | 

XXIII. This Bed of Malm lies in a valley at t the Poke of a long : 


rain chally tu. Ridge of chalky Downs; extends from Wincheſter, where it begins, as 


bulous Concre- 
tions, called 


1 have been informed, almoft due 8, about 4 meaſured Miles the 


Malm, by My Breadth not above 5 of a Mile; and Depth, at a mean Computation, 


Turbevil 
Needham. 
No. 471. 
634. Read 
Dec. 22,1743. 


about 5 Foot. It is uſed in Manure for the ſame Purpoſes as Chalk is, 
but anſwers the Intent much better. It riſes up in one continued Bed, 
almoſt to the Surface, where a thin Layer of common Earth but Juſt 
| hides it in all Places, where continual Cultivation has not ſuperinduced 
a new Soil. Horſetail, and a Species of wild Frefoil, grows out of it 
very plentifully, eſpecially the rl, which ſink their Gbrous Roots to a con- 
fiderable Depth in it: The whole Bed conſiſts of ſeparate detached Pieces, 
in the Nature of thoſe which you have by you, and of ſeveral Dimen- 
- fions, as thoſe are, moſtly long and tubular; ſome few round, with a 
tmall Cavity in the Centre, others quite flat, and ſome, as it were, ex. 
cavated on one Side, as if the chalky Laminæ had extended themſelves 
round a Piece of Bark; but all of them hollowed within, a agreeable to 
their exterior Shape, except very few. I believe it may be aſſerted, 
with ſome Confidence, that this Valley. formerly was over-run with 
Wood, if not wholly, at leaſt for ſome conſiderable Length and 
Breadth : Wild Boars Tuſks, which are known by their Length; Stags 
Horns, and a Flint Knife, which have been found buried to ſome 
Depth, in the Malm, ſeem to evince as much. That Trees of con- 
ſiderable Dimenſions have grown in it, is very evident; for in a Drain, 
which they have Jately made to convey the Water from the main River 
to the adjacent Meadows, Trees of a vaſt Size may be ſeen, at 2 or 3 
Feet Depth, in no ſmall Number, retaining both Shape and Subſtance 
in ſome Meaſure, though much decayed, and not ſo compact and ſolid 


in thoſe Parts, which have been expoſed to the Water; theſe lie out of 


ths Verge of this Bed of Malm, and are not conſequently affected by 

Now Iam much inclined to think, that theſe Trees, together with 
ts reſt of the Wood, might, by Age, and ſome Accident combining 
with it, have fallen; the uppermoſt might have ſerved to bury the reſt; 
and preſerve, them from a more immediate Decay, by cutting off their 
Communication with the exterior Air. Rains, in Proceſs of Time, 
muſt have walhed off from the adjacent Hills to ſome certain Diſtance, 
and depoſited i in the neighbouring Valley, but mixed with other hete- 
rogeneous Subſtances, as decayed Wood, Earth, Ec. a Quantity of 


N Particles, ſufficient o involve, by + a continual Addition of new | 
y wy Lanine, ; 


1 Ng certa in chalk PEW Concretions, 3 Malm. 


Lamimæ, Roots, Trunks; Branches, Twigs, and the broken Extremi- 
ties of Twigs; and tending continually to form Maſſes reſemblin the 
ſuppoſed Particulars. Ido not now. imagine, though I once 1 AS ſo, 
that theſe chalky Particles have. penetrated. the Wood itſelf, and con- 
verted it into it's own Subſtance, in the Nature of ordinary Petrißca- 
tion, except here and there ſome few particular Pieces; but I rather 
ſuppoſe, that the Pieces of. Wood have been inveſted continually by 
additional Laminæ; that the firlt, Lamine muſt have adapted itſelf to, 
and aſſumed the exterior Shape, whether ſmooth or knotty, of the in- 
cloſed Wood; that the others have proceeded accordingly ; that the 
Extremities have gradually rounded themſelves; and that in the Interim, 
till they were wholly cloſed, the included Wood has been inſenſibly 
attenuated by the paſſing Moiſture, and, Particle by Particle, either 
entirely, or in Part only, waſted; away. And, though it may be: ob- 
jected againſt this Suppoſition, that ſome Pieces are entirely ſolid, as 
one of thoſe two large Pieces is which you have by you, and has the 
Reſemblance of white Thorn; yet theſe are but rarely found, and may 
very well be ſuppoſed to have been a. Species of Wood of a more ſolid 
and durable Contexture; Which might conſequently withſtand any con- 
ſiderable Attenuation by Water, long enough to permit the chalky Par- 
ticles to penetrate, fix, and convert it into it's own Subſtance ; while 
other Woods, leſs tenacious, inſenſibly waſte, and are carried off by 
the inſinuating Liquid, together with the chalky Particles, which they 
not only could not arreſt, but prevented effectually, by a Blending and 
Interpoſition of their on Parts, from adhering to each other. The 
Reaſons why I apprehend the Proceſs of the whole to have been in the 
Manner deſcribed above, and anſwerable to my Suppoſition, are, firſt, 
the cloſe Vicinity, I may almoſt ſay, Contact of the chalky. Hills, vpon 
which this Bed of Malm attends throughout the whole Line, and no farther, 
Secondly, That this Malm is an alkalizate Body, in a Degree ſomething in- 
ferior to Chalk, as I found upon a Trial, ſome Time ago, by putting equal 
Portions of each into equal Quantities of double-diftilled Vinegar, and 
meaſuring. the Height of the Fermentation in a jong cylindrical Glaſs. 
Thirdly, The Reaſons, which I gave above, for ſuppoling that this Valley 
aber. has been over-run with Wood. Furiby, The Diſpoſal of the 
ſeveral detached Pieces of Malm, which lie in all Manner of Directions. 
 Fifthly,, The Reſemblance which they bear to Roots, Trunks, Branches, 
Twigs, Cc. Sixthly, Some additional Obſervations, which $ Wee made 
ſince my Return from London; and thoſe, 1 think, are almoſt decifive. 
In the Hollow of ſome of the oblong. oy Pieces, which were cloſed 
at both Ends, upon breaking them open, I found the Remains of the 
included Wood attenuated to a mere Thread, which though 5 
tender, I could plainly. diſcover 70 be UE 9. both, by Its I ext erior Ap. 
pearance, as well as by rubbing in my E in 0 5 17 ry. if. it 00 50 
colour it, as decayed, Wood”. 7 5 537 1 mbibed” MT ure; 775 
Within the Lam inæ of ſeveral, I found 0 fr Taptelfidn of Le: 
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no ſmall Number, and with, little Trouble: The Leaves I knew not, 
as, not being very familiar in the vegetable World, though they appeared 
ro me much to reſemble white Thorn-Leaves in their Shape, differing 
in this alone, that the Imprefſion of the fore Part of the Leaf had 
many. ſmall indented Cayities, equal in Size to a Pin's Point, which 
had been formed by ſmall Protuberances in the Leaf itſelf, Some 
Pieces I found quite flat, as if the chalky Lamine had involved a Chip, 
and the Cavity conſequently went off inſenſibly leſs towards each Extre- 
mity. Others I found, whoſe Cavities at the Extremities were irregu- 
larly ſhaped, agreeable to the Jagged. Ends of broken Sticks. Some, 
in 18 [ found excavated. on one Side, and convex on the other, as if 
the Laminæ had ſurrounded a Piece of Bark. Theſe are the chief Ob- 
ſervations Which I have hitherto made, and which, I hope, are ſufficient 


_ either to fix the Point where I have placed it, or to enable you to draw 


Of the Nature 
% Amber, by 
John Ambroſe 
Beurer. No. 
468. b. 322. 
Read Jan. 27, 
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better Conſequences. I cannot fay, that lam fo thoroughly ſatisfied | 
with what I have advanced, as to judge it unqueftionable ; though I am 
ſenſible, that the finding of ſeveral Maſſes of Malm, the Structure of 
which is not reducible to, nor explicable by, this Scheme, is no Ob- 
jection to it; becauſe, as every one knows the Tendency which chalky 
Particles have to diſpoſe themſelves in Laminæ; ſo theſe Laminæ may 
involve Bodies of different Kinds, as Parts of the fibrous Roots of 
Weeds, ſmall Seeds, or the like; may aſſume their Shapes, inereaſe 
continually in Bulk, and inſenſibly raiſe the TY of the Bed, where 
they are firſt formed, 
XXIV. I abſolutely deny, that Amber is the reſinous 1 of a 
Tree, for the following Reaſons. Firſt it is not probable, that Amber 
ſhould paſs through the Earth into the Sea: For whence 1 is that Tante 
ſeeing the Trees are not very near the Sea, _ 
ITzhen this Reſin can by no Means paſs through the Earth like Water, 
or diffuſe itſelf ſo copiouſly through it; if this was poſſible, it would 
rather grow ſtiff, and adhere to the Surface of the Earth. 

Beſides, . the Heat of the Sun, however great and continual, can never 
produce ſuch a Flood of Reſins, as to fill ſeveral ſubterraneous Tracts: 
For the Exudation of Reſins is made by Drops, the leaſt Part of ,which 
reaches the Ground, the greateſt Part adhering to the Bark of the Tree. 
Moreover, why is Amber often found on Mountains, and in Pits, 
where Trees were never planted? Laſtly, the Arguments drawn from 
the Diſtillation of a vitriolic Acid with Turpentine do not prove what 
they were intended to prove, becauſe though ſomething bituminous is 
thence produced, yet it is not real Amher; for it wants the equal Mix- 
ture, Tranſparence, Elaſticity, and Hardneſs. This may be more eaſily 
produced, and almoſt Extempore, by tlie Mixture of any diſtilled-ethe- 
real Oil concentred with a vitriolic Acid, from which Mixture ore Pre- 
ſently ariſes ſomething bituminous, but not Amber. 

To me it ſeems probable, that Amber derives it's Origin, not from 


a Vegetable but a Mineral, that is, from a tender Bitumen (Oleum 
Napbiæ) 


1 An Account of hetrife Oyers. 


Naphiæ) and an acid vitriolic Sulphur, which mixes itſelf in Form of 
Steam, and immediately, grows hard. This is alfo proved by the foffil 
Amber; for whereſoever that is digged up, there are alſo found amongſt 
the blue. Clay, bituminous Wood, Coal, Vitriol; and often Allum. 
But the Amber, which is found in the Sea, is produced after the ſame 
Manner as that which is formed in the Mountains, being only waſhed 


out of the Earth by the beating of the Waves, and partly ſwallowed up 


by the Deep, and partly thrown up on the Banks. 
J ſhall add but one Obſervation more, that as the vitriolic Acid, to- 


gether with a Bitumen, produces the Form and Appearance of Amber Hy 


that Acid will quite diſſolve it again, and leave it in the ſame State, 
without the Deſtruction of any conſtitutive Part, mn reduce | It's FRG 
neſs, Tranſparence, and Elaſticity. 


| Nuremberg, OZ. 20, 1742. 
XXV. That indefatigable 


— 


* 


were petrified within Ne Shells. © 


Words. 
« At ſome Miles from Nice, 4, there is a Hill, which conlifts wholly 


« of petrified Oyſters —— The Shells are doſe ſhut, and when they No. 459. 2. 
are opened, there appears an Oyſter on each Side, ſo well conſumed, 598. Jan. Se. 
that one might ſay it was well engraved there. Theſe Shells are alſo 74. 


+ petrified, or turned to Stone, ——1I opened one — in the middle of 
which there was an Oyſter quite entire, and at the ſame ages: as it 
« were, engraved in the other Shell “.“ 

I did not wonder at the Shells being turned to Wan but it Wedel 
ſtrange, that the animal Oyſter ſhould be petrified ; nor did the Au- 
thor's Reaſon of this Phenomenon appear to be ſufficient, SOV 

When we take the Sand out of the firſt Shell, we ſee the Ojtter, 
* which is in like Manner conſumed by Time, whence we muſt con- 


* clude, that theſe Oyſters have been alive there, and that the Water 


running out, the Sand has inſenſibly ſupplied 1 it's Place, and that the 


« Oyſter, as it died, left the Print of it's Shape in the Shell. Thus 


* there are ſome of theſe Oyſters, like thoſe Stones 1 in which we ſee A 
T Fiſh” 514 


Tou will hardly underſtand what | is meant bg! the Shape of elit Oey, - 


a ſoft and corruptible Animal, being impreſſed on it's Shells, before the 


Shells themſelves, by Nature, hard, were turned into Stone nor will 


you eaſily come into the Author's Opinion": That it ſhould be poffible 
for an Oyſter to imprint it's Shape on the Shelf, HH like Manner as the 


21 TE) > 118 N88 


rage, Tom, II. 2 Paris W nan afin . O. 
. 4 Scherben 


leeller Gerets le Bruyn, among el An Account of 
Things worthy of Notice, relating to Natural Hiſtory, mentions Oy- Perriſed Oy. 


ſters, of which not only the Valves, bur even the Animals themſelves 4 wg e 


Illuſtrated 
At firſt Sight, both his Account and Figures Reine furt and = Tbes. 


delivered with more Confidence than Truth; but let us hear his own dore . 


* ; ; : ? | ' | 
L | * Fg #$. 
/& .- An AUccnunt 


Skeletons of Fiſhes leave their Bapepfftominct fo Kan. ot che. 
wards turned to a Stone, for the moſt Parti flak y: 
Therefore I thought it not amiſs to explain this Seen by Schemes 
1 of a Lithetreum, which I got whole out of a very hard mer of 851 
/ Mountain. Zijanken- Berg; near: Dan! zicłk, in 13. : 
But it muſt be mentioned before: hand, r. That the Cann mes of 4 
Dentxict, containing many extraordinary vegetable and foſſil Subſtances; 
eſpecially of the Mountains Hagel Berg, and Zijanten- Berg, are formed 
of Potter's Earth and Clay mixed with a little Sand, grey, and gene- 
rally very hard; ſo that being beaten with an Iron Hammer, they fly 
aſunder like the Vitrun falle Imperati. 2. Fhat they contain Abundance 
of Shells. of Cochlidæ or Concbæ, very often entire, petritiedy: but very 
diſtinguiſhable by their natural Colours; ſometimes, when the Matrix, 
aaa eee nee us leſs COPE or hard, prey ealcInEdy! and partly pe- 
5 trißed. 

Nov in the . Luken; if 1 miltake not; the mme 
Phutwomene will appear, which le Bryn has endeavoured; however ob- 
ſcurely, to deſcribe; wherefore IJ have taken Care to have an exact 
Draught of this Litboſtreum, the Valves n n Magn great Cir- 

cumſpection. 

Fig. 46. Fig. 46 en the wines flat Shell, ticking tengeionſiy'lr in a very 
hard Stone, of the Kind of the Rock Oyſters; of which ſee Lafer de 
Cocbl. Tit. xxvil, p. 182, with the Hinge fluted on both Sides, or'a a, 
furniſhed with Ginglymi. b, A manifeſt Footſtep of a ſtrong Tendon, 
by which the Animal, when alive, opens and ſhuts the Shells. I have 
ſuſpected c c to be the Fins or Beard of the Oyſter, of a light. grey 

Colour, and of a very ſmooth Subſtance, diſtinguiſhing themſelves from 
the Colour and Subſtance of the Stone; and this I was the more eaſily 
induced to believe, becauſe the Fins of teſtaceous Fiſhes are naturally 
different in Colour and Subſtance from the other ſoft Parts. | 

Fig. 47. Fig. 47 is the upper Valve, or Concavo-convex Shell, more fo than 
the upper Valve of the Oyſter, which is commonly brought to our 
Tables. Here again a a are the Ginglymi, and the Antagoniſt Ten- 

don. 

Fig. 48. Fig. 48 repreſents the Body of the Animal on in the Cavity of 
the Valves, where a ſhews the Footſtep of the tendinous Proceſs from 
Part of the Concavo. convex Shell: b the 4 7 qr Proceſs of the flat 

SM. „ 1361 
Thus the Form of the Antmat retained entire; but the whole mw 

ſtance of it was changed to a ſmooth, hard Clay. This perhaps is what 
k 'Bruyn meant, when he ſaid, In the middle e ſee the Oyſter 

entire, and at the ſame Time it look as Xi it was N in the p 

ah oppoſite het ot e 

Fig. 49. Fig. a9, the teſt of the Bivalve, bh DIO it appears, that the Shell 
was leſs ponderous than that of a common Oyſter, ſmooth, and not 
guttered FE 5 
E Now 
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WB Experiments on ek Sand, _ 937 
Nom every Body knows, that in the inner Part of moſt Opftors, 
eſpecially in the a Valve, there is a Sort of Ciſtery, containing 
the Water which is greedily drawn in, cloſed with a thin ſhelly Plate, 
and from the Hinge generally equalling the whole Bed of the Animal z 
and I have learned. by Experience, that this Ciſtern, when it is diſt inct 
from the hard Shell, is apt to deceive the Unſbilful: For it has hap- 
pened more than once, that one or another has pronounced the Cavity 
covered with a tranſparent Plate in foſſil Oyſters, to be we Biguee of : 
the Oyſter rudely inſcribed on either Shell.. | 
Perhaps ſuch a Shell of Mount Nice/a might impok; upon le Bruyw, 

That the Oyſter has imprinted. it's Shape on the Shell,“ when he 
boldly appeals to his Figure, as may be ſeen in the Figure: 2: Where-'' ©. 
_ as even his Figure, conſidered. attentively, ſhews nothing but the mere 
Shell, repreſenting only an imaginary Shape of the Oyfler. 1 could _ 
prove this Aſſertion by many Schemes, but one ſhall ſuffice. 1 
Fig. 50 repreſents a foreign Oyſter with many Girghymi, of Zijanden F 1 
Berg. Now could any one take upon him to perſuade us, that the 1 
Figure circumſcribed by the Letters a, b, c, d. e, is the Form which the 
dying Animal impreſſed on it's Shell? When it appears to the Eye, | 
that it denotes the above-mentioned Ciſtern, with only a ſma}} Part of | 
the above-mentioned thin, ee Plate enen, over: e the N 
Letter U it 
R The ae Sand; which 4 is brought to Holland, is aid to be Experiments 
chiefly gathered upon the Sea-ſhore in Perſi a; then it is boiled in Water, Mer : * 
to free it from it's Saltneſs, and it is after this a black Powder, con- 8 CE Nama 
ſiting of Grains of different Bigneſs; ſome of which have a very rough: Van Muſchen- 11 
Surface, and others have one Part of their Surface ſomething rough, broek, M P. F 
and the other very ſhining: Their Figure is very irregular, like Grains 4 * 4 mo 
of common Sand, only this Indian- Sand is ſmaller. Theſe litile Lumps * wah Fawn wo | 
have neither Taſte nor Smell, and are friable, ſo as to be cafily reduced No. 432. p. | 
to a very ſubtile Powder, It has ſome Parts which are ſtrongly et- 297. Apr. Se. 
tracted by the Loadſtone; and others ſo very inactive, as ſcarcely. to 173+ 
ſeem to be magnetical : The ſtrongeſt are the blackeſt; but the inactive 
ones are more ſhining, and more inclining to the Colour of Lead; 
theſe are in the greateſt Quantity, and from them the others are got 
out by a Loadſtone. Dr Moulen has examined ſeveral Ways ſuch a 
Kind of Sand which is brought from Virginia, and deſcribed it in * 
Phileſ. Tranſ.* I have examined the Indian Sand another Way, of 
which I have given an Account in my PH α , D;ſſertations, p. 1293 
but a great deal ſtill remained to be conſidered, and as there is a great 
deal more of this Subſtance of the lazy or inactive, than of the active 
or magnetic Sort, it was proper to try whether. a magnetic Virtue Might 
not be excited or increaſed in all of it; and after a few Trials 1 found 
the "Tung to enen; 11 ſulpected that chere Might 3 be, too 
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great a Quantity of Sulphur adhering to the Sand, to ſuffer it to be 
therefore I toaſted it in an open Crucible for two Hours with half the 
more than a Quarter endued with a greater magnetick Force. I do not 
ſcruple to attribute this Virtue to the Salt; becauſe, though the Action 


give it near ſo much attractive Force. 


Salt alone in raiſing the Virtue in the Sand; fo I mixed the Sand with 


ſtaying too ſhort a Time; between : an Hour and an Hour ſeemed to 
- thereto an equal Quantity of Sand; which, when it had been expoſed 


the former, at leaſt it was equal to it. 


very black Sand, which leaps up- ſwiftly to the Loadſtone, as ſoon, 35 i 


EArperiments on Magnetich Sand. 
turned into any metalline Regulus by a long Continuance in the Fire; 


Quantity of Pot-aſh ; afterwards I waſhed away the Salt with Water, 
and the Sand remained much blacker than before, of which I found 


FP 


of the Fire alone does increaſe the Force of the Sand, yet it does not 


| Becauſe common black Soap is made of Oil boiled with a Lixivium 
of Pot-aſh, I had a Mind to try whether Soap might not do more than 


an equal Quantity of Soap, which I firſt expoſed to a gentle Fire in an 
open Crucible, to dry up the Soap which ſwells very much; then the 
Fire was increaſed for + of an Hour, all the oily Subſtance wholly con- 
ſumed, and the Matter in the Crucible was ſtrongly fired; then after. 
wards boiling it in Water, and waſhing it well, I obtained a black 
Sand, which was all endued with a lively attracting Force. Very well 
pleaſed with this Succeſs, I had a Mind to try whether I might raiſe a 
greater Force in it; wherefore I again roaſted it with black Soap as 
before, and even a third Time ; but no Addition was thereby made to 
it's Virtue: I find that ſtaying too long in the Fire is as prejudicial as 


me the moſt proper Space of Time. . | ; 
After, I added to the black Soap ! of Salt of Tartar, and mixed 


to a reverberatory Fire 4 an Hour in a Crucible, I waſhed in Water; 
and then ſo great was the Virtue of the Sand, that if it did not exceed 


Becauſe I had obſerved the Oilineſs of the Soap to conduce much to 
excite the Virtue in the Sand, I mixed Beef- Tallow with an equal Quan- 
tity of Sand, and having very well cloſed the Crucible, I expoſed the 
whole Maſs to a reverberatory Fire for 2 Hours, whereby the Sand be- 
came much blacker, and received a great deal of attractive Virtue; But 
that Sand became much more active which was burned 2 Hours with 
an equal Quantity of Pitch, as likewiſe very black, ſubtile, and very 
little ſhining : But when it was expoſed a longer Time in the ſame Cru - 
cible, I obferved it to be weaker; as alſo, when it was in the Crucible 
with the Pitch but b an Hour, it ſcarce acquired any Virtue; ſo that 
there muſt be a determined Action of Fire to raiſe the Virtue in the 
Sand. Vet I could not raiſe a greater Virtue in the Sand than by the 
Means following, viz. mixing the Sand in the Crucible with equal 
Parts of Roſin, Pitch, Frankincenſe, and Rape Oil, and expoling it 
to a reverberatory Fire for an Hour, having firſt well cloſed up the 
Crucible. Between the black Coals of the oily Matter, there ſticks 2 
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1s s brought near it. Then I conſidered whether the Sand did not ac- 
quire the greateſt Force as it carhe nearer to the Nature of Steel, by 


burning it with the Bodies aboye-mentioned ; and ſuſpecting this, in 


order to try it, I put it among ſuch Bodies as turn Iron into Steel, ac- 


cording to the Operations deſcribed by that great Experimenter Mon. * 


Reaumer, in that excellent Book, entituled, The Art of turning Iron inth 
Seel. I took therefore three Parts of Sand, two Parts of Chimney- 
Soot; and of Sea-Salt, powdered Charcoal, and Aſhes, one Part each. 
Having accurately mixed all theſe Bodies together, they were expoſed 
for ſix Hours in a cloſe Crucible to a ſtrong Fire; and then the whole 
Maſs was boiled and waſhed in Water, then dried, and ſo received a 


great deal of attracting Force; but it was not near ſo active as that 


which was prepared with Soap, or in the Manner laft deſcribed. 


And now, what can this Sand be? Is it an imperfect Magnet, or 


ſubtile Powder of it, Which when it is grown up into a greater Lump, 


makes the vulgar Loadſtones? So I conjectured at firſt ; but when I 


found by Experience that common Loadſtones expoſed to the Fire, ac- 
cording to ſome of the Methods above-mentioned, did rather loſe of 
their Force than gain, I altered my Opinion and now confeſs that I 
have not yet penetrated into the Knowledge of the Nature of this 


Matter. 


Whatever it be, it is certain that there are ſeveral Kinds of this Sand, 


brought from different Countries of the Earth : For it is brought from 
Perfia ; ſome is brought from Virginia; there is another Sort in 1aly, 
which is common enough at Legborn, and this laſt is naturally very 3 
tractiye: There are two Sorts found in the Eber, a River of Haſſu 


which one is like the Halian, and the other conſiſts of large 3 F 


almoſt as big as Hemp-Seed, bur ſcarce having any Virtue, I have be- 
hides a very ſtrong Sort, which I am told was got near old OA Raguſa 
in Dalmatia, No-body knows how many Kinds of this Sand there are: 
Thar Time, and the 121 er ee of e e muſt ne 


after ſhew. 
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| An Extra# | 1. \HE POO Dr Halley, in his F of the 5 of 


Vo the Four- the Variation of the magnetical Needle, upon the Hypotheſis - id 
of the Earth's being one great Magnet having 4 magnetical Poles, tells 


val. Broks of the 


Royal Society, 
concerning us, that he had found two Difficulties not eaſy to ſurmount; the one 


Magnets haw- Was, that no Magnet he had ever ſeen or heard of, had more than 2 
ing more Poles oppolite Poles, whereas the Earth had: viſibly 4, if not more, Cc. I 


Joh LP find in looking over the Copy of the: Journal-Book of this e 


F. R. S. with Vol. II. an Article! in che following Words: 6 H 

ſome Obſerva- r ́ "4 (1 

tions by Dr De. 4 Fuly 20, 1664. | Tho 
e Mr - Ball produced ſeveral Loadſtones, and among them two Ter- 
No. 450. p. ** rella's, whereof one ſcemed to have four Poles, with a Circle paſſing 
383. Oct. Sc. „between them, of no Virtue at all. Some of the Company ſug- 
1738. © geſted, that it was probable this Stone conſiſted of two Stones, by 


"IH, 2 
* 


f! Nature cemented together by a Piece that had 50 MARNTHCa) any | $ 


om; in it 
Query, Whether this Stone can 1 be come at, to examine whether ; it be 
a ſingle or double Stone? If n whether we een Poles were 
oppoſite? 
An Account of In the Year 1715, trying ſom abet upon a very Jan: weak 


ſome magneticar Loadſtone, I found that it had ſeveral Poles: Then I tried ſeveral other 


Experiments by 


J. T. Deſagr- Loadſtones, and often found 4 Poles in ſuch as had been armed when ! 
lier. took off their Armour. In large coarſe Stones J found ſometimes 8, 
or 10 Poles. This made me believe all Loadſtones to have ſeveral Poles; ; 
but when I tried my Lord Paiſicy's (ſince Earl of Abercorn) Loadſtones, 
and other very good ones, I then found that homogeneous Loadſtones 
had bur 2 Poles; thoſe that have more being only an Aggregate of 
magnetical and other Matter, which makes an heterogeneous Subſtance. 
Such 1s the Soctety's great Loadſtone, for it has ſeveral Poles. 
An Account of II. 1. I took a Bar of Iron, of 4 of an Inch Diameter (which hav- 
- ſome magnetical ing 585 15 Years in an erect Polition, had acquired a fixed Pole at 
. ;, Top, fo that the End which had ſtood uppermoſt attracted the N. End 
R. S. June 0 of a Compaſs- Needle, and the other End the S. End of the Needle); 
24, 1736, and having ſuſpended it by a String for the Space of * a Year, it ac- 
the Rev. J. T. quired a fixed S. Pole at that End, as well as it had done at the other 
res N 5. in the Time of 13 Years, without diminiſhing the Virtue of the other 
Ibid. 7 385: End : So that both Ends of the Rod in any Situation attracted the N. 
End of the Needle of the Compaſs. 
That Rods of Iron untouched, or 7 have not e a magperck 
Virtue by their Situation, will with their upper End (whatever End of the 


* de held upwards) aeg the N. End of the Needle, and the _—— 
n 


He 
"IM 
— 


Accounts gf Magnetical Experiments. ; 741 


End of the Bar the S. End of the Needle, is a Truth known many 


Years ago, and mentioned in Dr Brown's Book of vulgar Errors. 


2. It is well known, and has been often found by Experience, that 4 Account of 
Jome magnetical 


an Iron Bar untouched by a Loadſtone, will, with it's upper End, at- eee en 
tract the N. End of the Needle of a Compaſs, when the ſaid Bar is OD before the 
held upright, and the S. End of the Needle with it's lower End, R.S. April zi, 
when applied to it, ſtill in a perpendicular Poſition, whatſoever End of 1737s by the. 
the Bar be held up; unleſs the Bar has acquired a fixed Pole by having . z. 86. _ 
been long in a vertical Poſition, |. But if the Bar from a vertical be 0 
brought to an horizontal Poſition, the Needle will return into the Si- 
tuation it had before, which was in the magnetical Meridian, the Bar 
being then at right Angles to it. Upon raiſing or ſinking the End of 
the Bar which is fartheſt from the Needle, the one or the other End of 
the Needle will begin to move towards the Bar. Such a Bar has in it- 
ſelf no fixed magnetick Virtue; but if it had, it muſt be heated red- 
hot, and then cooled in an horizontal Poſition. A Bar thus prepared 
is fit to make the eee Experiments, communicated to me by 
M. du Fay, if 
Hold the Bar opright, and give it a Blow or two ) againſt the Ground 
with it's lower End; and that End will attract the S. End of the 
Needle, when the Bar is held horizontal, and at right Angles to the 
magnetick Meridian: The other End held horizontal in the ſame 
Manner, will attract the N. End of the Needle. Invert the Bar, and 
the Virtue of it will be loſt by ſtriking as many Blows with it againſt 
the Ground with the other End: Then ſtrike another Blow or two,. 
and the End which-attracted: the N. End of the Needle, will now at- 
tract the S. End, and ſo vice verſa, the Poſition being ſtill horizontal. 
It the Blow be given againſt the Ceiling, or any horizontal Body, 
with the upper nd of the Bar, the ſame Virtue will be communicated: 
as before. 
This will likewiſe happen, if the upper or lower End of the Bar 
be ftruck with an Hammer or Mallet; whether the Blow be given 
endwiſe, or at right Angles to the Bar; Nay, though it ſhould be 
given in the middle of the Bar; the Poſition of the Bar at receiving 
the Blow being all that is requiſite; for if you give the Bar only a 


Jerk, or Shake in that vertical Poſition, it will receive the Virtue, as . e 
there were in the Iron ſeveral Threads or Beards fixed at one End, as 2 7 
M. du Fay ſuppoſes, which the Blow or Shake laid all one Way, and = 
which were placed the other Wa by inverting. the Bar, a Aden giving! ds 
it a Shake or Blow. | 1 2 Ny 

NM. B. When the Bar is placed horizontally, a Blow in the middle. 14 14 
deſtroys it Virtuv. 3 COA £130 b , 4 bi 


III. I formerly made ET of a ſtrange leder relating to 4. OhHr val 


the Sca-Compaſs, which had frequently obſerved, when we were a- Nee 


mong the Ice in Hudſan s- Bay; to wit, that the magnetick Virtue of 8 s 


Needle. was ſo far loſt or deſtroyed, that it would:not'traverſe as ſua}, rom CUT thats. 
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742 : rained grün 
traverſe; by even when the Ship Was in 4 confiderable Motion: And in my Voyage 
Capt. Chiitto- thither laſt Year, I obſcrved our Compaſs would not move at all, any 

pr N longer than the Quarter Maſter kept touching it. We had then much 

Ws: 449. ». Sbow on the Land, and many Iſles of Ice around us, and the Sea not 

310.Aug &e. very ſmooth : I ordered one of the Compaſſes to be brought into the 

a hot Cabin, but did not find it any better, till it had ſtood near the Fire 

about 4 of an Hour, and then it began to traverſe very welkz I then 
ordered it to be placed in the Binnacle, and another to be brought into 
the Cabin, changing them alternately thus every half Hour, and found 
by this Means I could make them traverſe as well as in any other Part 
of the World: I was obliged to continue this Practice, till we got near 
100 Leagues from the Coaſt; but afterwards I bad no Occaſion for 
that Tube What ſhould be the Cauſe of this wonderful PDanome- 


and ſtop the Motion of the Card: But Whether the Cold of og, 
mate hath a Power to deprive the Needle of it's Virtue for a Time, or 
that the Friction is increaſed thereby to ſuch. 2 Degree, as it cannot be 
overcome by the Magnetiſm, I am not 65 to ky Y PU me Fact is cer- 


tain and ſurprizing. 


Fo | 4" 


April 20, 1738. 


NMagnerical WD py ſome time ſince took Notice of the ä of theic com- 
Obſer vation mon Azimuth Compaſs, and how ill adapted that Inſtrument is for the 
e efron Purpoſe intended. TI alſo gave the Deſcription of a new Inftrument, 
15 = FA whereby I propoſed to remedy the principal. Objections to the former; 
Atlantic ow and farther Experience has ſufficiently confirmed me in what I have 

Weſtern O. ſaid, But I ſhould be glad to have it determined by thoſe who have 

Toſe LH convenient Opportunities of making Experiments of this Kind, what 

No. phe 3 9.75. would be the propereſt Diameter and Weight for a Needle and Card, 
April, &c. and what ought to be their proportional Weights to each other when 

1733. taken ſeparately: Regard being had that the Friction be no more than 
what is neceſſary to prevent the Card from being too much affected by 

the Motion of the Ship. Some Obſervations incline me to think, that 

a Sea- Card ſhould not exceed 6 Inches Diameter, and that moſt of thoſe 

generally uſed, are too heavy for nice Experiments, emen they may 

be well enough adapted for common Purpoſes. | : 

In March and April, 1732, the Variation at Black-Rivar in Bana 

was very accurately obſerved to be from 6 to 62 mg ame 


On the Havanna about 4 Deg Eafterly. 
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The Malti webe Tulcd“ was fo, eaſily . that ales the Sea. 
was pretty rough, an Obſervation. might be depended upon to about a 
Quarter of a Degree, had the Card 1 to the ſame Exactneſs. 
But by comparing ſeveral Obſervations made under the like Circum- 
ſtances, as to the Weather, it ſeems to me as if the Virtue of the 
Needle was not always of equal Strength. Sometimes ſeveral Obſerva- 
tions would agree exceedingly well; at other Times the Card would 
ſtand indifferently any- where within a Degree or more of it's Meridian; 
and this I obſerved in ſeveral Cards. I found another Circumſtance 
which ſurprized me much: The Card would ſometimes differ about 2® 
from itſelf betwixt the Morning and Evening of the ſame Day; and 
this Difference would continue as it were regularly for ſeveral Days, 
then vaniſh for a Week or more, and afterwards would return and con- 
tinue as before. 
The Greatneſs of this Difference: and the near Agreement betwixt 
the Obſervations made in the ſame Forenoon, or Afternoon, amongſt 
themſelves, will not give me Room to ſuſpect that it proceeded alto- 
gether from an Error in obſerving. I own I cannot account for it, but 
whatever be the Cauſe thereof, 'the Error was always the fame Way 3. 
that is, the Weſterly Variation in the Morning would be leſs than in 
the Afternoon. I carefully examined if this could be any Ways owing... 
to the Inſtrument, or to any Iron near the Place where it was uſually. 
ſet for Obſervation ; but I was fully convinced it could proceed from 
neither. I know not whether any ſuch Obſervatians, as theſe have been 
made before; but I think it would not be unuſeful, if thoſe who have 
proper Inſtruments, and are fuffictently- Killed, would communicate any: 
Thing of this Kind that may aceur. 

It now appears that the Numbers in the foregoing Table cannot be 
ſiritly accurate; but I think the Error can ſcarce any- where exceed 


half 


a. half a Danse for in t on were made pretty 
near together, of whic Trock a Medium, making Allowances accord- - 
ing to the Circumſtances attending each :, And perhaps they are as exact 
as can be well expected from Sca · Journals.” And there can be no ſenſible 
Error as to Longituges, our Reckoning, when we made the Land, 

happening to fall out £0 a more than — 2 Fade 
he Pine V. V. T he Longitude, is reckoned from che Lizard. 
of the Magnetick | L 
Needle, as ob. The fr V wage, 1732. 
ſerved in three , ii V 
Voyages from Latitude, | Longitude, ariation . 
1 North. 9 5 Well. n 
Maryland, by N 65 Ko 1 4 8 5 * SL 
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| AE einn fag 20040; To wrntt mins 
I FFAHIS learned and ingenious Performance, in two Volumes in Av 4:unt of 
Folio, contains ca Dedication to the Prince of Wales, 4 Pre- 4 Treatife, (in. 
face, and 794 Pages. 21 ende nee ff ieee tituled, D. Al- 
In the Preface, the Author firſt lays down a Geographical de I. 
i 1 y 3 2 80 | OY chiatri Regii 
of Scoisxerland, being ſituated from 46 to 480 in Lat. and 4% in Long. & Ela. Me- 
then mentions it's various and almoſt ſurprizing Degrees of Heat and dein. Anate- 
Cold within the Space of a few Miles, ariſing from the different Ar. 57, Botan. 
rangement of the Mountains: That it is in ſome Parts deſtitute both of Pics,, e 
Corn and Wood from the Intenſeneſs of the Cold; in others, where MebodicaStir- 
there are high Mountains to the N, and Openings to the 8, the re- pium Helvetiz 
flected Heat becomes ſo troubleſome, that the Inhabitants are forced to “ RBenarum. 
deſert the Towns, and take Shelter in the Woods; that in other Pen Nef Ber, 
the Country 1s ſo extremely pleaſant, that Tauernier himſelf, though he tio & Synony- 
had travelled over great Part of the Globe, declared he never had ob- i, Compen- 
ſerved any more beautiful. The Author then mentions, that the Plants _ Virium 
produced in ſuch Difference of Soils and Situations, . muſt be very nu- debiarum B.. 
merous; he accordingly met with not only many of the Plants of the claratio, nowa- 
warmer Parts of France, almoſt alk the German ones, but even thoſe of 797 & raris- 
Lapland and Spitzberg. Theſe. Varjeties- have been collected in a ſhort 77% er ier 
Time. You gather in the ſame Day, the Biſtorts and Saxifras . 
gather in tl e Day, | tors and Saxifrages which cones continen- 
Mattens collected in Spitzberg'; the yellow Milfoil, Xerantheninm, E. tur. Gottin- 
Phedra, and other Ornaments of the Southern Part of Fance. The gi. 1742, in 
Progreſſion between both Extremes is ſo regular, that in going from „ Pome: 
Bern 1 ſs fir e ö Te hike 
n to Grimſul, you paſs firſt by Cbeſuut: Trees, add other Inhabitants lad from the 
of the warm Countries, ther Vines, then | HalnutiF res, then Beecher Latin by Wil- 
and Oaks, then Firs, then Larch-Trees, then Pines: hen barren Heaths lim Watſos, 
producing Whortle- Berries and ſuch like, then Rocks, and Plants 2468 Ho be 5 
Span high, and laſt of all, beyond which Vegetation ceaſes, you meet Naa Fo 7; 
p gh, „bey ch Vegetation ceaſes, you meet Read Feb. 2, 
vith a Species of round-leaved Millous, = exceeding an Inch in Height, 4 742-3: 
22 TE: a | _ 
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PERCY dere ur 


ant lie Bin y ed Far eñ Ene i. 2 this Diſtriet, the Tops of © | 
the /Moutitalti fre tovere@'Wiel She AT HY great Variety is not (s It. 4 
miſt” be in any other Part öf the World) the Collection of many Pro- | 
vinctsg But" foro hed "within "the Spade 'of 1 Leagues 3 and would be 
tilt lee i in Soi from Feenum, ybu afcend Mount Saverch; Whoſe” 1 t 
Ts 56 Dutty Leagues fror Feat Tor ot 16 mino ns yori - 
Author adds, that the Sides! bf! the Mountains produce: Prog r 
Variety of Moſſes aud Fübgüs-s, that the Paſtares furniſh an inexpreſſi - f 
ble Collection of Graſfes, Of "which irs this Beck he mentions 220 Spe- t 
cies.” The following Kinds of Plants ſeem to be wanting in Swilzer- h 
land, vis. the hotter Kind, ſueh 25 7 bymie „Lavender, and Reſemary; 1 
thoſe very frequent in champain' Countries ; thöſe which are produced d 
in Bogs and putrid Soil'z ſome of thoſe peculiar : to the North, and ma. 1 F 
rikime Plants. : a 
The Alps contain about 500 Spices peculiar to thetnſclyes,; all ab. n 
verſe, perennial moſt of them, biting,” ſcented, 'and frequently with a b 
white: Flower; beſides many Plants common to other ies. / 9109! tl 
The Author then proceeds to enumetate all the Botaniſts, who by. 0 
their" Journals and Publications have laboured to oblige the World with n 
- Hiſtortcs and Deſcriptions of the almoſt inexhauſtible Number of Plants, te 
which the various Soil and Situation of this Country produces; and f 
after having mentioned the Performances of theſe great Men; he gives W 
| ſome Account of his own Travels, and the Progreſs of his Botanical P 
Studies; that he had gone through Germany, Holland, France, and Eng” ce 
land, and made very few Obſervations of the Botanick K ind, at leaſt th 
had preſerved ro Specimens of what he had ſeen; but upon his Arrival ar 
at Baſ to attend the Lectures of Bernoulli, and ſtudy Mathematicks cc 
there, he was ſeized, as it were, by the Genius of the Place, where B 
thoſe great Writers the Baubins had lived, and were publick Profeſſors; de 
and whoſe Chair at that Time was very worthily filled by Starbelinus : 
That he began to collect, deſcribe, and compile, with ſo great Hopes bl 
of Succeſs, however remote, that he even attempted the Work beer | M 
us, at a Time when he was ſcarcely acquainted with the more common th 
Plants. A Work of this Kind had been begun by John Geſner of Zu. be 
rich,” a Deſcendant of the famous Conrad Geſner's, and a Friend of our C 
Author's, for which Taſk he was very well qualified by his many labo- Vi 
rious Reſearches; but at length his bad State of Health would not per? bo 
mit him to- proceed in a Science, where he muſt not be confined only £0! 
to his Cloſet, but climb up almoſt inacceſſible Mountains, fometimes' | tui 
nearly periſhing with Cold, and, poſſibly, in the fame Day, ala, Nit 
ſtifled with Heat. This Gentleman not only ſent our Author a great W 
many Plants, but granted him whatever he had occaſton for 0 bis of 
Collection, which conſiſted of u great Nember, of valuable Speeimens, | Pi 
of which he alone was poſſeſſxduw. d | 
Our Author ſpecifies: likewiſe, what Rares * wha: Alps have bid Pl; 
looked ener] and what remain hitherto unatiempted; and then ſhews nas 


Tl | how 


Enumeratio Methy 
how large 4 Field: dm cyeti behind, 
Genius upon; and that : theſe Mount 
paſſed over: by. Perſons! eravelling over them to x ; oftencat .. 
2nanpropen Seaſons; thary carefully, examined ; from hence it happens, 
that; many. het only ef Mees, but of dhe moſt perfect Plants, have 
either been omitted, or ſo negligently. deſcribed, that it is impoſſible 0 
reduce them to the Genus to which they belong. Add to this, that ebe 

Funguss,. and the very ſmall Plants, ſuch as the Centunculur, Sedum te. 

trapetalan, &c. were overlocked by the ancient Botaniſts, and ſeem to 
have been reſerved for the Induſtry; and Perſpicuity of the Vaillant, 

Dillenius c and. Micheli c, of the preſent Age, VOur Author then, can- 
didly confeſſes, that although he had herborized upon many different 
Parts of this Country for g Tears, he could by no Means promiſe a full 
and perfect Enumeration me it's Plants; for the Deſcriptions of the 
more ancient Writers, eſpecially the Graſſes. mentioned by Caſpar Bau- 

bin, are (ſours, chat! it is e ary to TOON We of them Fey 


—— 


which Defect (he ow bs may, er a — paſſed - over. Z ba 
Plants, which he had been particularly in Queſt of: That he had re- 
ceved ſome Specimens; 10+ ill, preſerved, as not to be able to diſcoyer 
their genenical Marks; and, laſtiy, that it is almoſt impoſſible to ſave 
any Seeds of the Plants of the Alps, or fee, them in that State, on ac 
count of the Snows falling ſo early as the latter End of Auguſt, and 
Beginning of September, Wharepy the Nantes, are covered, and ren- 
dered unpaſſab lee. 

Surrounded. with Difficukies, he 1 of perſecting his 8 
but hopes he ſhall have the Reader's Pardon, after he is appriſed of the 
Means our Author took againſt them. Firſt, he carefully marked out 
the Characters of all his Plants, the Day he collected them; for- not. 
being prejudiced in favour of any artificial Method, he looked over the 
Compoſition of the Flower with regard to it's Petals, Calyx, and Seed 


body had conſidered the Stamina and Tubes as generical Notes: That he 
compared with» his Plants the Botanical Writers of more than g Cen- 
turies, whoſe Names are mentioned at the End ef the Preface, begins; 
ning in order of Time with Brumfallius, and concluding with the late 
Work of Monſieur Cafr That he had examined their Deſcription: 
of Plants, and compared them, with theig; Figures, and made bills. 
Pinax of the. Plants of» Smifgerland, even to the) preſent Lime. 09 
Our. Author, in the Work before us, Hs Ineyer , inſormd a dguhtfub 
Plant, without mention ing his Scrupleg nor himſelf 


bas ben. without an Aſteriſſ u He has addedeto doof the Wend 
| choice 


£ CAD i Botaviſts be eig their, 
$i have. Father 3 ;curſorily.. 


Veſſel, after the Manner of Profeſſor Boerbaavr, at a Time when no- 
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ec 


Cmal˙tzorefen to any CH a0 
MY if. che Fiafticr of forme: e W fürtrü, tis never entifvictancy' 7 

rietys but re gende d 11a Mare cef fpeoifick Difference, x 
Ver Aale Plantnpredutes Flowers twwich us big it 


— DE alter 
with 


94 larger” Plant of the 
and aholds, that Sime han in Gardens, aßſd Con 
e been n Pafttrity. W 0's ni E T 213 60 5310 2 2 

Aero he Method and: Order of xhis Work; Gur Author hs b FERN 1 
ſhgrt, and att the ame: Time as:deſeriptivej ad poffible. ME ha? den 


the Synopy mes of: maſt good Authors 2 Fe generally firſt” affixes the 


Name the Diſcoverer gabe it, unleſs 5 one; and then 
Ay . 


proceeding: uſually as the Authors lived ſets e elt 
Conrad Gejner,) Cordus, Dodoneus, Lobel, Tuber nemontimuc, Hortus Aicb. 


5 fladieuſis. of Bail, Beſer, Cliſius, Caspar and' obn Baubin, Moriſon, 


Tournefort, and others, who have lived ſince them, either as they have 
diſcovered a new Plant, or illuſtrated an old ne with a nE Deſcription, 

Figure, or Character. With regard to Method,- - he ſays he tnight have 
diſpoſed them alphabetically, followed Boer hakve's Method, or Linneubs, 
but was fearful of e unnatutal Diſtortions; eſpecia My, as He was 
nat writing an univerfal Hiſtory of Plants: He thinks it bot at all 
proper to diſpoſe Plants in the ſame:Claſs, unleſs their Affinity is N 
fect; and lays it down as a Foundation; upon which alone a Fall 


Method can be formed, that however different Plants may ſeem in one 
Characteriſt ick, thoſe ſhould be placed together which agree in moſt. 


others; and however alike they Hare be in one Point, that thoſe be ſe-. 
parated which differ in many others. c Tue Neglett of this Axiom has 


made all Methods unnatural. - 


The Author then apologizes for vinings new Names to bine Plants,” 
but he could not omit inferting ſome that were more expreſſive, and 
give them the Preference to old ones, that imported little or nothing, 
although they had the Sanction of Antiquity; but he ſcarce ever has 
changed the generical Names, becauſe amongſt Things that are in them- 


ſelves indifferents; Cuſtom ſhould be always complied with and as all 


generical Names are arbitrary, ſcarce any can be thought of to contain 
enough to diſtinguiſh the Plant by; but the ſpecifick Name ought to 
be a ſhort Definition and Compendium of it's niceſt Differences: And 
although this may ſometimes be thought too long, the Marks of Dif-. 
ference in many Kinds will not permit them to be contracted. ' | 
After he has acquainted the Reader with his ObjeCtions, and told his 


Reaſons, he proceeds to that Part of his Work, which is intituled, 
Nomina Scriptorum & Editionum; and has given a Specimen of his. 


great Erudition in a very laborious and learned Hiſtory of almoſt all 
Botanical Authors, for more than 2 Centuries : He kneten points out... 
their Excellencies and Defetts, ſnews which of them were Originals, 
and which Plagiaries; gives an Account of all their Publications and 


Editions, and deduces the Riſe and Progreſs of Botany through all bY, 
— fowey the general :Darkneſs' of — Century, to the ni 


Pllingler 


Enumeratio Mathalidifi ndigenarum. = 
Dione the preſent Time This may boeftcetned a viry4alun 
Performance... It may got be improer to exhibit from it, the dif- 
5 Characters of 2 zins the Author's own! Words, whereby 
ſome Judgment may be formed of: the reſt. Firſt; mention in ug Ca 
rariorum Stinpium pet Hiſpami am bhſervatarum, hie ſa ys, Cr * 
« reſtored to the World in Claſus. He, with incredible Labour: col - 
elected the. Plants of Spain, Langnelaa Englandjothe Alps, Auſtria, 
« ſome Parts of Hungary, and; thoſe. about Frankfort: He afterwards 
« drew them, -and;,publiſhati their Figures very expreſſively, and with 
great Neatneſs. He alone doubled thèe Number of Plants before 
66 known, although indeed; many have been attributed to him, Which: 
« are concealed in the Works of Cordus, Aretius, and Geſner.“ Our 
Author afterwards, . ſpeaking of Fabregog's Deſcription des Plantes 2 
naiſſem autour de Paris, ſays; Nothing can be more audacious than 
« this, Writer he often, quarrels. with {good Authors, and obtrudes 
% upon. them long ſince dead, arbitrary Definitions propoſed by 'him- 
« ſelf, The ee of. his Plants, and the Definitions of his Spe- 
e cies,, ate very much .confuſedi: He takes, with the utmoſt Impu- 
« dence, the Woes f Vaillant and Tournefort, but with ridiculous 
« Alterations. Beſides, to my great Abhorrence, he inſerts a very 
great Number of Plants moſt certainly exotick, as growing about 
Pẽaris; and, leaſt any Thiog ſhould be ing d * this Work, 
= <« the typographical Errors are infinite.“ 
4 Before I give an Account of our Author's Sy ſtem of Botany; it eil 
be neceſſary to mention the different Parts of — from which other 
Authors have formed theirs. Conrad Geſner was the firſt who diſcovered; 
that Plants might be diſtinguiſhed into Genera from their different 
Manner of bearing Fruit, as appears by his poſthumous Letters pub- 
liſhed by Camerarius; but Ceſalpinus firſt reduced it into Practice. Ceſal. 
pinus, I ſay, Ray, Herman, whoſe Plan is much improved by Boer. 
b:dve, and Knavt's Syſtems, are formed from the Fruit; Taurnefurt's, 
from the Figure of the Flower; Rivinass, which is followed by Rup- 
pius, from the Number and Equality of the Petals; Magnol's, fromm 
the Calyx'; Linueus's, from the Stamina, Piftillam, and Sex of the | 
Flower; and our Author, his principally from the Number and Diſpo- 2 
tion of the Stamina, and likewiſe from the Manner of Fruiting. 1! 1 

have, at the End of this . pe * ind to the Oeger 
of the Claſſes, Genera, and Species. 

Throughout the Body of thi Work, our — hag ran gel his 6 
Plants after this Methods: and when he mentions a particular Plant, he 
arſt gives the generical Name, and it's Inventor; then lays down the 
Faß of the Flower, and the Manner of diſtinguifhing this Plant from 
others of the ſame Speniesz then quotes the Synoriymes, then the Place 
ot it's natural Growth, aſterwards the Deſcription of itis Rbdt und 
Leaves; and laſtly ». collects all the Evidence on both Sues; with-tdeatd 


to 0 Vis 5 a Medicine, or tlie conttary. — 
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.C 
of violent Vomitings occaſioned by the Root's being given by Miſtake, 
% "inſtead of Solomons Seal. The Aa Hafn. Anno v. Obſerv. 55. fay, | 
« that thoſe moſt hardy Mortals, who live in the Northern Parts of 
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to give Zj at a Doſe, without any Corrector z which Doſe en elſch 


and Herman have allowed in Infuſion to Demoniacks, alſo Marthioe 
„ Jus, p. 1222. with good Succeſs, to Lanaticks. Hermans in like 


“ Caſes gives the Root in Subſtance, from 15 to 30 Grains. Notwith- 
ſtanding which, we find in the Ephemerides naturꝶ curiqſ. Anno 1» 
„ Obl. 65. that 2j has certainly produced Convulſions; and Wepfer 


N ov 


„ mentions a Dog killed with the ſame Doſe, and Fallopins de” Purgant. 
| likewiſe many ftrangled therewith.” ' Zentilius, p. 868. takes Notice 
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« the World, and purge themſelves with this Plant, receive great Miſ. 


e chief in their Eyes therefrom, even ſometimes to be followed by 


« Blindneſs. See alſo it's terrible Effects in the Breſiau Tranſactions, 


« Anno 1725. Even amongſt the Ancients, notwithſtanding that both 


« Sorts of Hellebore were produced in Anticyra, the black was only 
% made uſe of in Purges, on account of the emetick Quality of the white. 
« See Pauſanias, Lib. X. p. 623. Alleyne will ſcarcely admit it to be 
„ ſafe given in Powder as a Sternutatory. But if the Juice of this 
« Plant, with it's full Powers, ſhall by any Method get into the Blood, 
eit is ſo quick a Poiſon, that the Animal immediately dies, if wounded 
« even in a flight Manner, and the Juice applied thereto. See Crato, 
« Epiſt. II. p. 226. Matthiolus found this Experiment true upon Hens. 


« See p. 1226. Epiftolar. p. 219. And that the Putrefaction excited 


% thereby was ſo great, that the Fleſh immediately was grown ſoft. 
« See Arceus de Curand. Vuln. Lib. I. p. 70. Nor does the Cauſe ſeem 


„to be obſcure, ſeeing that the Roots, being chewed, fire the Mouth 


« and Throat, and pour forth a very ſharp Liquor, not unlike that of 
« Lime. Geoffroy de Mat. Medic. Vol. II. p. 226. But Conrad Gejner, 
« in the Work publiſhed by himſelf, aſſures us, that his Oxymel Ellzbo- 


ratum may be given to Zij without any Miſchief, and that it is very 


e uſeful to promote the Menſes, Expectoration, and Sweat.” 


This may ſerve as a Specimen of our Author's great Induſtry and 


Exactneſs; which he adheres to throughout the whole Work, where à 


Plant has by any, whether ancient or modern, medical Writer or Hiſto- 
rian, been celebrated for medicinal Purpoſes, or it's Uſes in the Art of 


Dying. His Deſcriptions are fo exact, that it is almoſt impoſſible; - 


that any Perſon, ever ſo little converſant with Botany; ſhould miſtake 
one Plant for another. His Figures, of which there are 24 Tables, are 
finely engraven, and with great Accuracy, as appears from a 


y of one Plant, as a Speeitnen' of the 
reſt. The Author, ſpeaking;'p. 298, of 'Ferawum, or white Hilleore 
of the Shops, after mentioning the generfcal Name, Form of the 
Flower, 29 Synonymes of different Writers, the Place of Growth, and 
the Form of it's Root, ſays, This Plant is univerſally agreed to be 
*« hureful, though Braſſvole, 5. 53. found ſome People hardy-enough 


* 
1 
P 
N 
ws, 
5 
* 4 
N 
b 
' 
fl 
Cox 
x 
£0 
J & 
o & 
1 
5 
\ 
7 
of 
5, 

: We 
. 
* 

* — 
Ay 
F- 
we 
= x 4 
25h 
oi 
SE, 
2 
8 

; 50 

os 

Ws 
= 
8 
* 2 
* 
* 

* 9 

3 

-, 

"IM 

"4 
i 

; = 

1 

1 

"LY 

"8 

7 

1 

When 

Ps 

[ 

2 oy 

* a 

4 h 7 

4 * 

45 . 

Wy 

1 1 

7M 
3 

1 

9 

x 

1: 
bo 3 
IM 

Y 
1 
3 
4256 
4 mm 
q 
.. 

2 
3 
"i 

| wY 
4 * 32 
wo 
; 3 
be. 
þ 
4 

IT” 

J 

"0 
1 


2 ore: -* £73 88 7 


ge Wich t 2 
difficult to 2 as pong don 
more ſo 0. Ray's, Tournefort 
have been al eady ſo many ſuch warm 

among Authors, ſo mad) e 0 great Confuſion, that as 
often as there appears a new 1 Pa it Lp, forth a Panick 2 
the Botanical World; as it adds to the Number, of Names already too 
great, and tends to the Diſcouragement of thoſe who are deſirous of 
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221 at frft View it — 


ſaid before, very natural, and as he gives but few new generical Names, 
and at the fame Time when he gives his own, mentions thoſe of moſt 
good Authors; theſe Conſiderations take off many Objections, to 
which ſome late Botanick Writers are liable, In the Work before us, 
the Author takes in only the Plants of Stoitxerland; but I believe his 
Plan may be extended to a general Hiſtory, which, if executed with 
the ſame 0 as the e. Wanke, cannot t bot de a teſt Winde 
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being acquainted with, Plants. But our, Author's Syſtem being, as I 
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| T. Bing de fore — petalis deſſitutæ, ſemine Go Set ut Ones? 4 ee 
1 | \ 6 ao \ 4+ n 9 ls, ut cre og Via 
3 N Ha"; ee 1. N rp His rel > Hit, 
| . abqua aan 2 +: Fpiphylldſperm 3" at O/nunda,” Popo. 
IF © wok n 010 „ t. Staminibus coalitis 2 fructu temdtis, coniferæ, rene. 
* 1 X : de 1 171 Ps = a frude temotig, Juliferæ ut Salir. 
5 | 4 . af Tm 3. Yon, Kue 11 ek 57 ut Fed i 
8 \. 4 1 5 eioſtemones; ut illa. 
8 . erg Tae ſemive, Hare, / /Diptoſtemones ; ut Knott? Wag ee 
8 neo! | yy” . Polyſtemones;. ut Tithymalus.” r e nul 
= , 1 "1 4710 Fa Aquaticz variæ; ut Garg, 8 1 and 4 
/ es nk woven. SS flore plerumque bifolio ; ut Graming, 
N 409. Graminibus adfnes; ut Dpperoides. 
; Uv. Sent, fore Gant; & KAT ä n 
8 7 11. Toba deſtitutæ, Orchidem ; ut b e e, ul 


2, — ue 311 Fructu ſub flore triſtemone, ut Düben 
_ Liliacez,, | 72. heraſtemone, ut Colchicum., | 
'F; Monopetalum; ; ut Muſcari. 


5 f |Monoco: } ; 
een, } 


1 1 v gen 2 x eee HB Solitarium ; ut Lilium, 

1 * 7 If Ae. Conglometatund; at Cope, Perron. 

- Dcoytdancs ane & 7 Dar; 4 

Feen, ſs. Plerunque multifiliquz;) ut bases, Nene 

he” | | 1 F Petalis circa ovarium ortis ; ut 4- 
MEER Co.” $ 2, Gymnopo- ) donis, Trinitas. 

TCC lyſpermæ, J 2. e calyce ortis; ut cage 


| phyllata.. 
1. e ee ut Ribes, Pole: 


| 2. Polyſtemones, 


| | 3. Pomiferz, 3 2. Non Umbilicatz ; ut Pranus, C- 
| 5 raſus. 
4. Multiloculares; ut Tilia, 1 
4 IS 5 Staminibus coalitis; ut Malva. 


2. Diploſtemones ; ut Oxys, Geranium. 


| e | 7e 8 1. Vaſculiferz ; ut Funes 

1 | 1. Placentiferz, 4 2. Flore frafint innata Gymnodi- 

5 | | ys ſpermæ; ut Unbellifere. 

1. Dipetalo ; ut Circea. 

2. Tetrapetaloide ; ut Ape. 
rula. 

Iſoſtemones, - 3. Qinquefdo; ut Opulu. 

3- Flore cHca fructum 8 

4. Cucurbitacez ; ut Bryonia. 

5. Solanaceæ; ut Alkekengi, Solanum. 

6. Aſperifoliæ; ; ut Echium, Symphytum. 

7. 

8. 


2. Flore fructui innato, 


— 


17. Dicarpæ ; ut Aſclepias, Ferne 
Hexapetalæ; ut Berberis. 


Meioſtemones 2 ut Liguſtrum, Veronica. . 
Staminibus ad petala ſeſquialteris; 


| 5 Siliqua brevioti, 1 10 besen , 
| | ut 7 etrapetele Cruciate': . Biloculares. 
| n longior ii. n 
| . Staminibus ad petala duplis aged - ut Pajilionacte. 8 
03 ne 25 | C1. "LINE. uniloculari ; ut o 
| „1090 1 Ad 1] fo: Flore monopetalo, ſtaminibus] banche. | 
—.— | dog 1017101 5 fugor inæqualibus, } 2, Biloculari ; 3 u Digital 
4 B 3. Seminibus quatuor nudis. 


8. Floribus uni ſemini nfidentibus congregatis z ut Pappeſæ, Capitale, 
g Cerymbi feræ. IL The : 
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the Piſtil changes into a round Fruit, adorned: with it's Calix, and it's 431. 5. 232. | 
Tube, cut into the Shape of a Star, with Rays ſquared at the Corners. Jan. Ec. 1734. | 
It's Cortex, which is thick and brittle, encloſes a Cavity filled with as 2 | 
many pulpous and juicy. Segments as there are Rays in the Tube. Thefe 3 
Segments are white,” in the Shape of '4 Half-moon, ſticking together, 1 
and containing each but one Grain of Seed; which latter is oblong, 
ſomething flattened, reſembling an Almond, wrapped up in a Tunica, 5 | 
which is covered with a hairy Coat of Fibres or Veſſels; which, together 
with the Pulp, make up the Parenchyma of a Segment of the Fruit, Y 
The Leaves of the Tree are entire, ſmooth like thoſe of the Laurel, 8 
and grow oppoſite to each other on the Branches. The Stem of the 1 
Tree grows up ftraight to the Top of it's Tuft, and it's Branches and 
Twigs come out oppoſite to one another like the Leaves, 15 | 
I know but one Species of this Genus, which admits indeed of ſome 
Variation, but without any other Mark than what appears in the | 
Fru, gs, font o, 5 | BH 
Mlangoſtans Garciz, Cluf. Bont. Arbor peregrina Aurantio ſimili fruftu, i 
Cluſ. exot. 12. Laurifolia Favanenſis C. B. Pin. 46. 8 
Deſcription, The Mangeftans, is a Tree of a very moderate Size, It 
does not grow above 3 Toiſes (about 18 Feet) high. It's Stem runs | 
up ſtraight to the Top of it's Tuft, like the Fir. This Tuft is regular, il 
in Form of an oblong Cone, compoſed of many Branches and Twigs, 
ſpreading out equally on all Sides, without leaving any Hollow. 
The Stem grows at Bottom to the Thickneſs of a Man's Thigh, or 
about 8 or 10 Inches in Diameter; it afterwards diminiſhes in Thick- 
neſs by Degrees up to the Tuft. It's Wood is white, as long as the 
Tree is growing, but browniſh when the Tree is cut down and dry. 
It's Bark is a little tender, and ſeparates eafily from the Wood; it is of 
a dark- grey Colour, and flit, or full of Cracks up the Stem, but on the 
Twigs it is more even and greener, reſembling, that of. Euonymus, or 
Ü TTT . POR ge 9s 
The Branches grow out of them by Stories, and oppoſite to one 
another; thoſe Stories croſs each gther obliquely, and not at right _ 
Angles. The Thickneſs of thoſe Branches is always proportionable to 
that of the Stem at the Place Where they come out of it > This Propor- 
ton is about 1 to 4, or 1 to g. The Length of the inferior anche 
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of che Tutte is of 5 or 6 Feet, che otlters Norten as they come near the 


Top. The Diſtances of the Stories of the Branches are a little unequal, 


but where they are wideſt, they do not exceed the Length of = * Breateſt | 
| Leaves, that is, 8 or'9 Inches. ue den e 85 
T be Twigs grow on the Branches in 'the fits Otcots a tho do: 0 
the Stem, that is; oppoſſte to each other. The longeſt are commonly 
of the Length from one's Hand to the Elbow. The greater Twigs 
grow out to a certain Diſtance from the Stern; and the others which 
garniſh the reſt of the Branches, always WOW! 1 and hd Hes Bs their 


Extremity. 


The Pfanches and Twigs never divide cttemſsloes. 10 bas. 


The Leaves are large, entire, beautiful, ſmooth, of a ſhining PREG 
on the upper Side, and of an Olive Colodi! on the Back, pointed at 
their Extremities. The Rib which divides it's Extent into 2 equal 


Parts, is ſtraight, and equally prominent on both Sides. From the 
Sides of this Rib there iſſue forth Fibres pretty ſmall, and almoſt by 


Pairs, which extend themſelves in Parallels, and bent a little Archwif 


quite to the Edge of the Leaf, where they unite themſelves into a 
Thread, which forms there a Kind of Margin. The Maſhes or Fila- 
ments of the Net are not very perceptible. The Size of theſe Leaves 


varies; the largeft are 8 or 9 Inches long, but commonly 7. The 
Breadth of each Leaf is near equal to half it's Length, which Propor- 


tion is always the ſame in every Leaf, Their Pedicles are thick, ſhort, 
and wrinkled, flat on the Inſide, and raiſed in the Shape of an Als 


Back on the Outſide, moſt frequently half an Inch long. They come 


out near, and on the Extremitics of, the Twigs, oppoſite to each other 
like the Branches themſelves, There appear ſeldom above 2 Pairs of 


Leaves on each Twig, and thoſe that ſhoot out laſt always make up the 
Extremity of that Twig. . 


The Flower is 2 Inches in Diameter, pretty buck like a Goole Roſe. 


It is compoſed; of 4 Petale, almoſt round, or a little pointed, of the 
Breadth of an Inch, or thereabouts, very thick, firm, fleſhy, brittle, 


and ſomewhat hollowed into the Shape of a Spoon. Their greateſt 
Thickneſs is near their Baſis, of above a Line, which decreaſes by De- 
grees towards the Extremity. They entirely reſemble the Petal of a 


Roſe, except that inſtead of being indented. like a Heart, they end 


gradually into roundiſh Points (as I ſaid before). Their Colour is allo 


like that of a Roſe, except that it is deeper and leſs lively. The Baſis, 
which 1s the thickeſt and firmeſt Part of it, is the whiteſt, and the 
- moſt brittle. 


The Piſtil, or Ovary, is a round or almoſt cylindrical Body, five 


Lines thick, raiſed to the Height of four. The upper Part of this 


Piſtil, that is to ſay, it's Tube, is cut in the Shape of a ſmall-Roſe, 


covering the Ovary like a Cap. Phe Diameter of this Cap is of an 


equal Breadth with" the Guat. which it Eavers 940 Las, 3 
ele 0 ie 0 cluoſe 


r 


t Lee Gemeaf Plat aid Mangoſtans. 
cloſe cto it. a The Colour of the, Omar is a pale or whitiſh Steen, and 
bat olrche Tube a White chat is ſullied or dirt, 17 
The Slamina riſe from the Baſe of the Piſtil, they are whirih, und 
at the Tops; and raiſed to the Circumference « f, the Tube, ap 
chene, to the Quary,.; They are 16 in Num er 304 os 525 Nog 
The Calix is of one Piece, expanded an and, cut into 4 Lobes down.,to 
ns Baſis: Theſe Lobes are thick, round, ſkinny, bollowed in. The 
Manner of a Spoon, reſembling alſo Petala of Roſes not fully. blown, 
They ſeem to croſs one another like the Petalac The two upper Lobes 
are ſomething larger than the lower ones; they are greeniſh. on the 
Outſide, and of a fine deep Red within, which makes them more 
agteeable to the Eye than the Pella; the Red of the up pper ones is 
more lively than that of the lower ones. All theſe Lobes in ſhort are 
hollower than the Petala; they do not cover thoſe latter farther, than 
half Way their Height. This Calix encloſes all the Parts of the Flower. 
It is ſupported by a Pedicle of, 7 or. 8. Lines long, it's Thickneſs being 
commonly of Jof it's Length. This Pedicle is green, and conſtantly 
comes out of the End of a bow the laſt Pair of Leaves. 5111 
The Fruit!is round, of. enger of A middliog Orange: It's Big neſs 
however varies very- much, from 13 Inch to 2 1 Inches Na rens The 
Top of it is covered with a Sort of Gap emboſſed, cut out in the Shape 
of a Roſe, or a Star with Rays = off, of a Finger's Breadth, or 
ſometimes of an Inch in Diameter. The Rays of this little Roſe are 


moſt frequently 6 or 7 in Number, but dom of 3 or 8. Theſe Rays, | 


by being thus ſquared; form together. a Kind. of. Polygon « This is the 
Part which had ſerved for the Tube to the Ouary. "EM 

The Body of this Fruit is a Capſula of one or . he compoſed of: a 
thick Shell, ee a little like that of a Pomegranate, but ſofter, thicker, 
and fuller of Juice. It's Thickneſs is commonly of 3 Lines: It's 


outer Colour is of a dark-brown Purple, mixed with , a. little Grey and 


dark Green; the inner Colour, that is to ſay, on the Inſide of the 
Caſe, is of a Roſe Colour. It's Juice is purple. Laſt of all, this Skin 
is of a ſtyptick or aſtringent Taſte, like that of the Pomegranate; nor 
does it ſtick to the Parts of the Fruit it contains. The inner Part of 
this Fruit is a furrowed Globe divided into Segments, much like thoſe 
in an Orange, but unequal in Size, which do not adhere. to each other. 


The Number of theſe Segments is al ways equal to that of the Rays of 


the Tube which covers the Fruit. The fewer there are of theſe. Seg- 
ments, the bigger they are. There are often in the fame F "ryit, Segments 
as big again as any of thoſe that are on the Side of chem; Which. Wall 
be ealily ſeen in the Figure I have given of it. 
Theſe Segments are white, alittle. trap ſparent; feſhy. 3 
fibrous, full of Juice like Cherries or, Raſberries, of a Taſte of Sgaw- 
berries and Grapes together. Each of the largeſt Segments encloks, a 


Grain, of Seed of the Eigure and Size of an Almond ſtnpped: 1 Ws 
Shell, having a Protuberance on one of it's Sides, which! is nothing elf 
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but irs Nayel, ;This Grain js covered with, two ſraall Sking, dhe outer. 

mbſt"of which ſerves for a Baſis to the Filaments.and-Membranes-:of. 
hi 


Axen Gems of lutz galt Margot 
Navel,” Thi Graiv is covered; with two ſmall Sk 
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wh ck the Pulp is compoſed, The Subſtance of theſe. Grains comes 
very fear to that of Chelnuts a8, to their Conſiſteney, Colour, and 
e ty. The Calis always remains ſticking, to the Fruit, to 
whlcW Jt ferves for an_Orpament, ant when half dried up, it is of the 
Colour of the Pomegranae- Shell on the Outſide. It covers about 5 Part 
l Br She Fas ds 4 TO ho HIRAE 
"Remarks, Garcias, Cluſius, and Bontius, are the firſt Authors who 
have mate mention of the Mangeſtans; but they have left us only in- 
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different Deſcriptions, and ſo ſhort ones, that it is not poſſible to form 


from them a ſufficient, Idea for diſcovering it's Characters. The firſt of 
thoſe Authors was ill informed, when he was told the Fruit of it was 
yellow. Cluſius has ſpoken of it under 2 different Names, without ap- 
prehending that it was one and the ſame Plant. The Figure which he 
has given of the Fruit, and which he calls Arbor peregrina Aurantio famili 
Fruu, though ill done, yet repreſents it enough to know it again. If 
in that Figure the Fruit appears little in relation to the Twig Which 
ſupports it, this can be for no other Reaſon, hut becauſe he received 
from the Indies ſome of that Fruit which had been gathered before it's 
State of Perfection, and after it drew his Figure. And hence it is, that 
the Fruit being ſhrunk up and imperfect, he found nothing in it but a 
few ſhrivelled Grains, which were not much larger than thoſe of a 
0 is ſurprizing however, that the moſt. delicious Fruit of all the In- 
dies, and which yields to none of the beſt in Europe, is that which of 
all has been hitherto leaſt known. But as I have often eaten of it, and 
found it as excellent as it is reputed in the Countries where it is culti- 
vated, I reſolved to examine it's Genus, to ſettle it's Characters, and to 
give a Deſcription of it, which might make it better known for the 
future to Botaniſts, and other curious Perſons. „ e a 
This Tree originally grows in the Molucca Iſlands, but for ſome 
Years paſt it has been tranſplanted into the Iſle of Java, and ſome few 
at Malacca, in which Places it thrives very well. It's Tuft is ſo fine, 
ſo regular, ſo equal, and the Appearance of it's Leaves ſo beautiful, 
that it is at preſent looked upon at Balavia as the moſt proper for adorn- 


ing a Garden, and affording an agreeable Shade; yet there have been 


but few Europeans in the Indies who have made uſe of it for this Pur- 


poſe, becauſe they were unacquainted with it. They employed other 


Trees which did not near come up to it as to Uſefulneſs and Beauty. 


Travellers who make mention of it's Fruit, always ſpeak of it with 
great Encomiums. Linſchooten is the only one who, after having given 
a Deſcription of ſeveral Indian Fruits in his own Way, thought it 


needleſs to deſeribe the Mangeſtans, as well as ſome others, becauſe, 
ſays he, they are little valued. Probably he never ſaw it, but upon En- 
quiry took upon Credit what ſome Perſon or other told him, "0 
1 8 | new 
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which are little eſteemed.” OS oh 
There ate a AY in this Fru 
plantings" for moſt of them dte*but'aborcive. ry 
Sometimes this Fruit is found ' oiled Wade er ma 
by yellow Spots appearing. on forte of the Se | ents... | cople. 
ſcruple then to eat them, but others make no Difficulty Out it. 1 4 
certain however, that they are not ſo good, eſpecially if the Spots are 
conſiderable.” I obſerved that this Corruption proceeded from the Juice 
in the 'Capfuls, which being ſpoiled by the Sting of ſome Inſect, and 
thereby becoming yellow, and ſpreading over the Segments of the Fruit, 
infected them with that Colour, and thereby changed them. This 
Wound is ſo ſmall, and ſo hard to be diſcovered, that one often is 
left in a Doubt whether- there be any at all. 5 
One may eat a great deal of this Fruit without any eee 
and it is the only one which fick People may be allowed to eat without 
any Scruple, | It is very: wholſome, refeeſhing, and more cordial than 
the Seberpye- Ye OY 
It's Shell has the ſame Virtue as that of the Pomegranate ; at Batavia 
they make an Infuſion ant a Tinctute of it againſt Looſeneſſes, and 
chiefly againſt Dyſenteries. The Wood is good for nothing but firing.” 
In the Mem. de Math. & di PH de I Acad. R. des Sc. de Paris, 
1692, Page 435, Anf Edit. there is a N Deſcription of the Man. 
galtans by Father Beze, which is pretty good; but as he took the Calix _ 
for the Flower, it is plain” he obſerved it not an after the Petala were 
fallen off. His Deſcription is too ſhort and defective for determining - 
from thence alone the true Characters of this Genus. 
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Fig. 51. The Flower as it appears in the Inſide and Outſide. 4. The Explanation of 
four Petala of the Flower, 6. The Ae Lobes of the Calir. . The the Figures. 


Tube. d The PHH. Fig. 51. 
Fig, 52. The Calix as it appears i in the Infide with the Pipl and the Fig. 52. 
Lamina: e. The Eat of the Fedicle of the ale which ſupports 
the Cal... r 
Fig. 52. A Petal; as it appears on the Back, ſeparated from the Fig. 53. 
Flower: F. It's Bafis, which is the thickeſt, the firmeſt and the moſt 
brittle Part. g. Four Stamna ojonging to the Petal, arng f from! the 
Baſis of it, and of the Piſtil. 1 
Fig. 54. The entire Fruit ſeen” Fool the Side of the Calix, x, or the Fig 54. 
Pedicle. B. The Calix. i. The Pedicle. k. A Part of it's Tube. 
Fg. 55. «The ſame, ſeen from the Side of the Tube, which is cut Fig 55 
out in the Shape of a ſmall Roſe: J. The Tube, Which always ſick, 
faſt to the Fruit. m. The Pexicle,” and Part of the Catry. 


Fig. 56. The Fruit eut into two Halves, containing” 6 Segments: FA 75 56. 


The Segments «The Cates at, whereof ſome ee are OY than. 
the VL 0. 


he Cale 5. The Pidicle, 775 
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+. - Botanical Olatons J N 
He 57. A ſeparate Segment of che Fruit, in the! Shape — 


1 moon, containing a Grain. 2% $1954 41% Thirty 


F 


ll Fig 56s. Fg. $8. A Gfaim of Seed ſeparated Pom: the Segment, the Cbat 
wWuhereof is covered with F ilaments, which formed the fees of 

the Segment. 
Fig. 59. Fig. 59. A Leaf of th Tree which bean the Mangoſans, a 1 * 


Below cut off near the Bottom, ſupported by a Piece of it's Twig. 

Botanical Ob. III. 1. Salicornis. rumis clavatis, Jquamis artixulorum adpreſſis. 181 
fervations, e.. It is an annual Plant, ſucculent in all it's. Parts, 8 or 9 Rbinland 
Fa A Inches, ſeldom a Foot nigk. The Root is fibrous: The Stalk is 
tions of ſme branched, a little flatted, woody, and wrinkled- at the Root, ſucculent 
Plants, ly above, ſmooth, without Leaves, having Clubs proceeding alternate- 
Paul. pores i ly from auricular, ſquamous Productions, forming Sheaths, and flatted 
Gerard Moe» "loſe to the primary Stalk ; they are from 4 to 1 4 e rer N 


ring, M. D. 
No. 454. p. the extreme one heing longer than the reſt. TTY 
211. July, c. The Fructification conſiſts of 3 little en of the ben of a 
1739. birectangular ſpherical Triangle, with the baſe Convex upwards, and 
diſpoſed alternately. It fits upon each Joint of the Branches, which is 
ſquamous, denticulated, and ſomething acute, the Indentation ſerving 
for. a Receptacle of the whole Fructification, and incloſing the loweſt 
Stamina. The Empalement is a ſquamoùs Production of the Stalk, 
forming one Plane with it, when it withers. That of the upper, and 
as it were intermediate Flower, is rhomboidal, the inferior rectilinear 
Angle being acute, the upper curvilinear one obtuſe: That of the 2 
lower, or, if you Pleaſe, lateral F lowers is triangular, the Baſe __ a 
little broader. 
lt has no Corollz. There are 2 Stamina, placed oppoſite above tin 
below the Germen, fixed to it's Baſe, and coming out of the Opening 
of the Empalement : The firſt riſes up, and hen that falls, the under 
one comes out; whence all the Botaniſts have aſcribed but one Samen 
to it. The Filamenta are like Threads, and lie within the Empalement. 
The Summits, are oblong, | erect, appearing. out of the Empalement, 
doubled, fo that at the firſt nice Inſpection they repreſent a ſmall qua- 
drangular Body, hollow without, having their Sides rolled inwards 
longitudinally, with a Filament or Chive of equal Length, adhering 
to the Top of it on both Sides, and covering it cloſely, having their 
Baſe ſhut up for the moſt Part within the Cavity of the Empalement. 
A great Quantity of the genital Farina falls into that Cavity, | 
The Piftillum is a roundiſh, pointed Bud, placed between the Chives, 
and hid within the Empalement, of the ſame Length with the . 
It has no Style. It's Sigma is capillary and acute. 
The Pericarpium is a Veſſel blown up like a Bladder, FY an acumi- 
nated oval Shape, exactly reſembling the Hood of the Polytrichum Dil. 
lenii, only more ſwelling downwards, and hid within the Empalement. 


_ It has one Seed, of a flat oval Shape, . in the Veſſcl, 
furrowed 
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AE anne: . Baſe wo chs - Middle, and fixed to o the Rib of the 
Stalk by a very ſmall Pedicle. oth £1 H= 
" Obſervations. a. It grous ——— che owe of the N. Sea, where. | 


| the Soil is a fat Clay, ſuch as we call Schlict, and ſometimes. ſprinkled 


with the Salt Water. But as ſoon as the Earth is banked i in, and de- 
prived of the Nouri ment of che Sn Salt, it e p in A . 
| Time. SIM) 

. It is uſed i in Sallads, having a "Tooling Taſte. 23 | 
C. It flowers in Auguſt, and ripens it's Seeds in Sept. and 08, The 
young Plants come up in April, and the Begining of aut The Seed- 
| Leaves are round,, : oblong, and ſucculent. 

1 Therefore, in Linnaeus $ e Sexuale it belongs to the Di: 
 dria Monogynia. | 
e. There is beber Speier, of — A Ae Sperichon was ſen me 
from -Sal1zdabl in the Dutchy of Brunſwick,” by Dr Franc. Ern. Bruck-. 
man; it is very different from ours, and may be called Salicornia, ramis 
1 imbricatim pyxidatis, ſquamis articulorum ertantibus. Lt. ſeems .6Q have 'Y 
been mentioned by ſeveral Authors. 
F. Laſtly, it appears, that the Genus of Falnrais has not hitherto 
| been explained with ſufficient Accuracy by any Botaniſt, witneſs Lin- 
muss Fragment, in his Chara. Gener. Plant. & Hort. Cliffort. where 
be relates only the imperfe& Sketches of 7 ournefort and Magnol. | 
= 2. Verbaſcum foliis cordatis crenatis acutis glabris : floralibus ternts. 
It is a biennial Plant, flowering the ſecond Lear. It's Stalk is 7 or 
© 8 Feet high, generally lingle, ſometimes branched at the Bottom, very 
long, upright, round, covered with very ſhort: Hairs, of a lively Green, 
full of Leaves toward the Bottom, but towards the upper Part, where 
the Flowers begin to break forth, it is ſet with ſmall, Fuliola. The 
| Leaves of the firſt Year, and the lower ones of the Stalk, are ſeſlile, 
half embracing the Stalk, ending in a Poing enen crenated, and, 15 
indented, the Indentations being unequal. | 
| _ The Horalia are 3, pointed, ſmall, the ne one 1 twice or 
thrice as long as the lower one. The Flowers are generally 4 out of 
the ſame Boſom; one at the Top of the Stalk, the reſt ſuffocated. 
The Pedunculus is much ſhorter than the Empalement, thick and ſingle. 
The Empalement as in Linnæus, cut into 5j at the Baſe; the Diviſions 

being pointed and hairy. The Corolla as in Linnæus. The Chives We” . 

| Pointed, the 3 upper ones being ſhorter than the reſt, hairy all round: 

The 2 lower ones + longer than the reſt, bent upwards, and woolly in 
the middle of the inner Side. The Summits of the 3 ſhorter Chives 
are flat, plain, and ſexangular, lying upon them in a triangular Form; 
| thoſe of the 2 longer Chives lie in a rectangular Figure, being alſo flat, 
plain, and ſexangular.” The Piſtillum is a roundiſh Bud. The Style 
like a Thread, bentlngy. a ye Fg than the in. A Ae as 


in Linn us. . i 


vo L. VII En 3 e e e e 


eg 


75 © ind Obi: 33 
The Mere is a ſub · globous Veſſel, Sk 4 3 TY the. 
Bottom to the Top, and divided into 2 Cells, Sc. #8 in Linnaeus,” | The 
external Covering: of it is an, upright, Empalement, embracing: the 
Fruit. The Seeds are numerous,  oblongo- quadrangular, truncated, 
_ minutely wrinkled, and fmall. The Receptacula as in Linnews.-+ . 

Ober valions. 4. Therefore as to. moſt of the Parts of Frutification, . 
it is very like the fifth Ver lacan of, Linnens,. Hort. GH 5. 55. In 
the-reft it differs. | 
5. The Petals are yellow, their. Nails ae F with Purple. 
208 Chives are Pafphe Os 855 Down is partly paroles. ol Ar: 
1y white. | 
5 c. The Seeds were GEE me = my 5 fend Dr Linnets i in 1 7 38. under 
the Title of Verbaſcum Virginia; and de Plants now de. | 
OG They ſeem to want only houſing in the Winter. 

d. The Flower is open all the Morning the whole Summer. 

e. Therefore the Verbaſcum. annuum, ſoliis oblongis ſuuatis 1 gla. 
 bris\ Linn. Hort. Cliff. 58. would be better named Verbaſcum foliis 7 * | 
gis fmuato-crenatts obe glabris, floral unico: The chief ſpecifical if. 

ference of which is, that it has but one floral Leaf, ovato acuminated; 
one Flower; a very long Pedunculus, like a Thread, three Times as 
long as the Empale ment; and a plain expanded Emmpaicinent ander che 

Fruit. 8 
3. Senecio foliis pinnatifidis Incinulatis : : "Thr omi bus laxis pate N 
tiff imis linearibus acutis. Facobæa alli Ima, Ss Erucæ Arien if eve f mi- 
lbs & emulis Rup. Jen. 142. 

The Stalk is as tall as a Man, round, or very nightly 1 * 
os. and ſmooth. The Leaves are alternate, pennatifid, ſmooth, with 
the Segments linear, very wide, looſely laciniated, ſharp at the Point, 
ſet on a linear Rib: They are of a deep green Colour, f methivg paler 
at the lower Part. 

The Rays of the Flower are yellow, and rolled back 7 the Leaves of 
the Eapalement are preſſed to the reſt at the Baſe, __ 

- Obſervations. a. I have called this Plant a Senecio according w Lin 
næus Gen. Plant. 647. 

6. It differs therefore in Species from Linnaeus Seneci foliis pinnate- 
grau, lacinulatis Hort. Cliff. 406. 
4. Hlecebrum Lin, Coroll. Gen. 947. Rupp. Jen. 79. Corrigiola Dil- 
len. Gif. Supp. Append. 167. 

The Empalement confiſts of g. thick, erect, comprefied Leaves, 
hollow on the Inſide at the Fop, and enduring. It has no Corolla. 
The $/amina,.conſiſt ah. 5 Chives triangular, and pointed, ſhorter than 
the Fruit within the Empalement, and round, ere&, ſingle Summits. 
The Piſtillum is a ſharp oval; Bud, ſhorter mat 195 lers Erwpalemers 
It has no Style. "The ee 18; ſingle, tur I | 

The Pericarpium i is a very thin, oval, e er Veſſcl, agumi- 

10 Top, and 0 | 


nate, on ach, Side, Me e h Win an ma. by 
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3 ee ene ene 
vi 7 7010 hes Ie las oe very large, nen 2 fco- 
e 5 Side. N 15 Y I FR are nen LETT 34 . 

 Obfervarions.. a. Therefore it belongs in Linn ents Syſtema fers lg to | 
the fs viſt Monogynia, and will 5 be placed conyetiſently” after Achy- | 


ranthis, | Kage Fa WEE, OSU TVET. Ort = 
2. L have diſcovered theſe Chitiaters by 3 Years Obſervatton of the 
Plant, which grows E lentifully”: with v us in PvE n Plaves, Whete it 1 


ſpreads itſelf on the Ground. | e FAPUD MM JIM 
Ruppia folits linearibus 22 e diet den 3 . 
Te Plant ſwims upon the Sea Water; is Vendtag oy i pore} 
The Root is ramoſe, ſending forth Bunches of Leaves ; the Body of 
it is round, jointed, creeping, brown, ſolid, abvut'the Thickneſs ef a 
Pigeons Quill, or ſomething. thinners che Fibres are capillary and 
ſingle, coming only out of the Joints, 1 or 2 Inches long, and whitiſh. 
The Stalks reſemble thoſe of Grafs, and come each but of à Branch 
of the Root; they are flat, looſely joinred, Tſatooth, very wWeak, bend- 
ing, floating, and on the Reflux of the Water iy Nog on the Sand, ſend. 
ing forth compound Branches out of every ſheath Joint, 47 an alter- 
nate Order. e eee eee 
The ſheathing Leaves are alternate, linear, vertically * longs. 
tudinally Parallelograms, ſmooth, mucbus, deep Green, ahd-with'their 
Baſe fixed to the Joints of their Stalks, cover their Branches, and with 
their Leaves, like Daffodils. Toward the Extremĩty of each Branch, 
2, 3, or 4 Leaves, placed parallel, are incloſed in one Sheath," nh 
In moſt of the ſheathed Leaves, which are longer than the Salle it. 
ſelf, the Fructifcations are hidden in the lower Half, within à compreſſed 
Opening Above and below the Line of Frudification,” there is a 
Joint, ro tranſverſly, diſtingu guiſning it from the Poles" below, 
and from the reſt-of the Leaf aboye, oo» alen main 
Tbe Empalement is an univerſal Covering, a Sheath ſup upplying the 
Place of a Spatha, in the. lower Half of the Leaf; it opens in the 
middle of it's. Length, and one Side wraps a little over the'other; 
The Spadix within the Iuvolucrum is membrariaceous, White, 14 bb. 
tuſe, the Sides being a little rolled up longitudinally, the middle 4 
a ſlight Carina, looking toward the Back of the Inboluerum, in Eerigth 
3 of the Involucrum, or little longer, never reaching the End of it, in 
cloſing from 9 to 13 Fructifications in 2 Rows. 163 enen 
It has neither Corolla nor Chives. The Sumtmits are Dinky; con. 


cealed within the Sheath before ly” and ovato 32 5 4 e took 


is 55 one 1 to Tk ing Nei mer hid den, and rate 
appearing. But being unfolded during the Time ' lowering, by theit 
lateral, elaſtick, membranaceous, tranſparent, expanded Wings, they 
are bent into the hollow Form of a Boat, the Keel bring am 


5 G 2 


7 1 . 
, F 


3 e Pd Far. of * „„ 
Att. bfaniba 9828 N n 
a over the t e Tnvolucram, bein by 
opened, their under Part riſes horizontally upwards, and they appear m 
Fotm of little Boats. lengthwiſe „ The Body. of the Summits 
is) yellows. and has a Mucts upon it, &hich may caſily be wiped _  . 
The Piſtillum is a Bud,'-within-the::[nvalucrum,: oblong, a little larg ger 


at the Baſe, here it is fixed to the Late The Style within the Gn 
volucrum is ſimple, i: filiform, bendingupward wenguring, after flowering. 


parallel with the Spadix, and a little erooked, - There are 2 very thin, 


1 capillary Stigmata, ſeparated from each other, ſtretched: .horizontally 


without the Involucrum, foon withering and ies ; fo that the 


| ee, ferrugineous Spot remanng may cally perl ſuade any one, that | 


there is but one Stigma. N 1 | 


+ The Pericarpium i is a thin, mem nbranaceqps, ;oplingric ical Huſk, obtuſe 


at the Baſe, having ;a Style at the Stop, being a little longer than the KI 
Style, parallel with the Spadix, free at the Baſe ; fixed to the Spadix at 
the End of the Style, by Means of a very ſhort little Pedicle. 

In each Huſk there is a ge CylindrigalSeed, owe: on. both Sides, 


. very nicely ſtriated on both Sides, and white. 


Therefore it belongs in Linneus's Syſtema 4 5 to the Gynandria 0. 
vandria, but not at all to the Gynandria Polyandria ejuſd. ibid. In the 
Fragment. meth. nat. Linn. p. 506. Claſium Plantar. to the 48th Order, 
to which alſo Naias and Zanichellia ſeem to belong. In Ro W 
to the Palme Jpatha bifidg. See his Flor. Leyd. Pradr. p. 9, - - 

It grows in the Salt Water, at the Iſland Wangeroogen, and other 
| Iſlands ſituated in the Bay of the Northern Ocean, called Wadi. When 
the Tide comes in, it floats upon the Water; but when the Tide is 
gone out, it lies upon the tenacious Clay, in which i it's Root is fixed. 

e is 8 Wonder, that a Plant ſo common in maritime Places, the 
Leaves of which, in Aug. and Sept. are caſt upon the Shoar in great 
Abundance, has never been either deſcribed. or figured, unleſs perhaps 
by an Eugliſb Botaniſt. It ſeems to belong to the- Genus of Ruppia, if 
the Character of it, as given by Linnæus, only from a dried Specimen, 
as the Mark + denotes, but a little ee Should it rather be à 
new Genus? we 8 1 5 

- 6. Uippuris Linn. Gen, wo eta, ger Hoy 15 

It has neither Empalement r nor 7 — 9 126 

The Stamen is one thick, pointed Chive, deciduous, 19 2 near the 
ſame Length with the Summits, and fitting on the Bud. The Chive 
is double, biſulcated in each Segment behind, a little Hache mo. the 
Bud and Chive, thick and fleſhy. 5 

The Piſtillum is an oblong Bud below. the Chire. Ie has one e thin, 


 filiform, erect Style, wich che Point bending outwards, riſing within, 


by the Side of the Chive, from the T op; of. the Bud, longer than the 
Chive, and withering. The Stigma is very ſharp- pointed. 
It has no Pericarpium; l E chlong. 1 8 containing a 


ſmall Kernel in h * W KIT n in 34 Obe bat. | 
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180 Sept. A gros Plentifalty inf Fever ants,” near Embien i in . ee 
Baſt / . AL ARR 

2. There is a Variety wich red @hivesy which is more plenifyl4 and 

wa with whitiſh herbaceous Chives, which is more rare. 12 
Therefore thoſe Murgins deſcribed- by Linnæus under the en. 1 
3 pale ent dre really Summits) as appears evidently by a good'Glaſs, - 

Fr. 60: The Flower ſech at the fore Part, that the Flamentum br Explanation of 
Chive may are! . The Chive. mM LL The Serine ſeen” on che r 
fore Part. A e et eee e ee e e Micref. 

Fig. 61. The ben Wh "O back Part, en the! Piſtillum werf cope. 
appear. cc. The Summits ſeen on the back Part, to ſhew the Fur? Fig. 60. 
rows. 4d; The Germen or Bud. e, The Scyle wich it's Stigma. Pig. 61. 

Fig. 62. The Seed. . The Seed almoſt rips.” Fg. The Seile wither! Fig. 62. 
ing,” bent above the Scedl i Ain e 19; ee 

IV. Whether the e e. of Cann te cette fime Speties! A Query pro- 
„ as to it's external Appearance, with the common -Sturoy:gra/s of poſed 8 * 
England? And, having no acrid Taſte while growing in Greenland; 5 
„ doth it; being brought growing in Earth from Greenland, gradually land Jade, oc- 


ah "Oe an ROWS OO as it is brought n warmer Climate? ,h. by the 


I e 19 HA e Te ITS NL Long 1 An a un ns a annexed Letter 


SL R. 5 It . n $196 III. F. vi SISTERS a; Jes; Dec. 16, 47 30 „Hen Me David 


Nicolſon, Sur- 


I communicate his as Matter of Truth, and not Hypothetick, iL. geen, ts Dr 
that the Scurvy-graſs in Greenland, *equally the ſame with ours in Eng- er 
Land, as to the Figure of the Plant, and all it's Appearance to the Eye, . 775 545% 
changes it's Nature much, as it approaches the Sun; for in that Cli-' & e 
mate, it's principal Quality, the volatile Salt, is neither pungent nor | 
perceivable; but to the Taſte, the whole Plant is entirely as infipid 
as the Colwort or Beet. So by my Endeavour, I preſerved ſome Plants. 
with their natural Earth, and brought them to London alive; and IJ ob 
ſerved the remarkable Change produced by the Sun's Heat on them; 2 
for the faline Matter in Greenland, which certainly was analogous to A 
fixed Salt, became, in a Month's Time, almoſt" to the fame Volatility 

as that which naturally grows in England. | Wh Wak 

This I make mention of, in caſe other: Getiefomehs who have had: 
me lame e * SN in 3 8 i806 . 
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| v. The Tree For which "Py 0 TRE we! in Peru, 3258 An Account off 
is found moſt commonly in the Provinces of Loxa, Hylvard, and Ven ou ro 5 1 —4 om 
which are fituated between two and five "Degree: Sof * [ This 2555 15 * Tok” 

is tall, and has à Trunk #ather bigger than 4 Man's Thigh, ' tapeting; Gray, F. R. 5. 
from the Root upwards, has no Bobeht or Branches till. near it's 222 
which grow as regular! as if lOpped artificially, abd with the” Leayes Sanin Weg 

form exactly the"Figute"ofa*Hemiſphere: 1s Bark is of a Wein ET 
Colour on the Outhide, and: d ometanes mixed With white Spots, Ahence rated bom. 


commonly ſome Papers; 


given him by 
Mr William 
Arrot, a 
” Seotch Surgeon, 
_[avho had ga- 


it's Leaves reſemble much che Leaves of dur Plum -* 


/ 
21 


commonly Sone Kind- of Mog Eten by the 8 we Barbs 
fret A 
green Colour on their upper or *concave” Side, and vn their lower or 


convex Side, reddiſh: Ic's Wood is as hard ay our common Exit Ah, 


thered it at the and rather tough than rieten. SEAT ig Rp 425 


Place awhere it 
grows in Peru. 
No.446 p. 81. 
July, * e. 
173 


There are 4 Sorts of the Bark of chis Tree," 95 which 55 Suna 
give the following Names, viz. Cuſcurilla colorada, or reddiſh Bark 5 
amarylla, — ; 3 creſpilla, curling; and Rauca, Whitim: But Mr. 
Arrat could only find two different mmf the Tree, and he believes 
that the other two Sorts of the Bark are owing to the different Climates 


where it grows, and not to a different Species of the Tree. The Bark 


called colorada and amarylla, is the beſt, and differs from the Blanca in 


0 this, that the Trunk of the former is not nigh ſo big às that of the 


latter, the Leaves as deſcribed above 3 whereas thoſe of the Blanca are 


larger, and of a lighter green Colour, and it's Bark has à very thick 
ſpungy Subſtance, whitiſh on the Outſide, and is ſo tough, A it re- 


quires the Force of an Ax to ſlice it from the Tree: It is true, indeed, 


it is as bitter when cut down as the beſt Sort, and has then the me 


Effect in intermitting Fever; but when dry and long kept, turns quite 
iünſipid and good for nothing: And it is to be obſerved, that both Sorts 


have a much ſurer and quicker Effect in Cures when green, than when 


dry. As the bad Sort is in great Plenty, and the beſt very ſcarce and 


hard to be come at, large Quantities of it are cut yearlys and ſent with 


a little of the fine Bark to Panama for Europe. 


The Tree of the creſpilla is the ſame with that of the , and | 
calorada, but grows in a cold froſty Climate; by which Means the Bark 


is not only altered in it's Quality, but is alſo whitiſh on the Outſide, 
though Cinnamon coloured within, and ought in Medicines to be re- 
jected. This Sort and the Blanca grow plentifully in the Province of 
Ayavaca, 50 Leagues from Piura, and 62 from Payta, a Port in the 
Soul b- Sea; as alſo in Cariamango, Gonſonama, and Ximburo, whence 


they commonly ſend it to Payta, and there ſell it as the beſt. The 


Blanca likewiſe grows in the Province of Quenca, and in the Mountains of 


Caxamarea : But the true and genuine fine Jeſuits Bark, which is of a | 
reddiſh or yellowiſh Colour, is only found from 5 to about 14 Leagues 


round the City of Loxa, in the Province of Loxa, called generally by 


the Spaniards, Provincia de las Calvas, This City is ſituated between 
two Rivers, that run into the great River Marannon, or of the Ana- 
Zons, and lies about 100 Leagues from Payta, and in a direct Line 


about 110 Leagues S8 E from Guayaquil, though by the common Road 
near 200. The Places about Loxa, where this fine Sort is found, are, 


La Sierra de Caxanuma, Malacatos, 'Yrutaſinga, Yangana,. Manſanamact, | 


La Sierra de Boqueron, and a Place called Las Monſas. 


The Bark -Trees do not grow all together in one Spot, but inter; 
mixed here and there with many others in the Woods; it happens, 
_—— x amet that Cluſters vt them are found together, thoug) 


bit ü 


— 282 4 C 1 Fan Ot. 33 K 4A 


ä 


SS hu s 


A. ene, # ch Peruvian or Jede Buck, 


at bn mych.ſeatcer- than in former Times, a great many 


of the fine, large \ Back Trees Having Been enkireig cit dowd, that their | 


Bark mig he Th more eaſily; be fliced off. 
The Soil where the, bel Sort thrives, is tenths in ages. elayey or 
rocky Ground, and very frequently on the Banks of ſmall Rivers de- 
ſcending fram high Mountains. 11960 1 


Une 


That this Tree flouriſhes and bears Fruit at the E Time all the 
ed Rains, that 
fall 1 In. thoſe high Mountains, where it grows, which continue with little 


Year round, is certainly owing to the almoſt uninterr 


or no Intermiſſion: Although about 3 or 4 Leagues down in the low 


Country, where it is exceſſive hot, there are wet and dry Seaſons, as in 8 


other hot Countries, the Rains beginning in December, and ending in 


May ; this Seaſon the Spaniards who live there call Temporal, and it is 
general all thereabouts; whereas what tlrey call Paroma, is a cold rainy 
Seaſon, that laſts in all the mountainous Places of theſe Countries from 
June to Nov. but eſpecially in the City of Loxa and Places adjoining, 


where Mr Arrot has paſſed; 2g or 30 Days without ſeeing the Sun once, 


and felt the Air ſo extremely cold, that he was obliged always to be 


wrapped up in his Cloak, and to be in continual Motion to keep him- 
ſelf warm. Such exceſſive Cold ſo near the Line, appears to Europeans 
incredible; 


tion and Vicinity to high Mountains. 


The propereſt Seaſon for cutting the Burk i 19 fon: Sept to A then 


only Time in the whole Year: of ſome Intermiſſion from Rain in the 
Mountains. Having diſcovered a Spot where the Frees moſt abound, 
they firſt build Huts for the Workmen, and then a large Hut wherein 
to put the Bark, in order to preſerve it from the Wet; but they let it 
lie there as ſhort Time as poſſible, having before- hand cut a Road from: 
the Place where the Frees grow, through the Woods, ſometimes 3 or 
4 Leagues, to the neareſt Plantation or Farm-houſe in the low Country, 
Ne if the Rain permits them, they 
da 
the Cutters). with a large Knife, and a Bag 
Pounds of green Bark: Every two Indians take one Free, whence they- 
cut or flice down the Bark, as far as they can reach from the Ground; 
they then take Sticks about half a Vard long each, which they tie to 
the Tree with tough Withs at proper Diſtances, like the Steps of a. 
Ladder, always flicing off the Bark, as far as they can reach, before 
they fix a new Step, and thus mount to the Top, the Indinn below ga- 
thering what the other cuts: This they do by Turns, and go 
to Tree, until their Bag 
Trees, is generally a Day's Work for one Indian. As much Care as 
ble muſt be taken that the Bark is not cut wet ; ſhould it ſo hap 


Indians: 


but many Places in theſe Latitudes arc to, by: their Situa- 5 


carry the Bark forthwith to 
Theſe Preparations made, they provide each Indian (they being 
that can hold about 30 


from Tree 
is full, which, when they have Plenty of 


pen, * 
is to be carried directly down tothe low Country ta dry; for otherwiſe 
it loſes it's Colour, turns black, and rots ; andꝭ if it ſie any Time in the 
Hut without being ſpread; it rung the fame Riſque”: 80 chat while the 
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8 Indians are. d (if ahiz Wragherapes: nits) / ought to. 
| | fy it down tothe: Place appointed for drying it, which done. 
i | {preading 1 it in the open. Air, and. irequenth pk nn! 


Mr Anrol had the Curioſity to fend: above 50. Serums from the Woods 
to the City of Lora, here he put. it inna zarge open Houſe, and dried 
* it under Cover, never expoſing it either Sun or Night Air, 
* imagining that the Sun exhaled a. greatymanyiigf it's fine Parts, and 
| that the Night Air, or Serene,” was very noxious to it 3 but he Found 
| ©. the Colour of:the-Batk.thus-cured, not near go brigbit and lively as that 
To dried in the open Air. He is of Opinion, that a very ſhort Time will 
| put an End to this beſt Sort, or; at leaſt, it will be extremely hard to 
be got, by reaſon of it's Diſtance from any inhabited Place, the Impe | 
netrability of the Woods Where it (Frows, and the Scarcity of the 21 
dians to cut it, who, by the Spaniards. hard Lage and Cruelty, are 
daily diminiſning ſo faſt, that in 2 V fon Lane ;hoiheRaegithor "that 
Country will be quite W 71 tn e, $9 3b Ah 
Mr Arrat ſays, that the ſmall Bark, 60 a. up K als 1 
. , Cinnamon, (and which- in England is much eſteemed, as being cut off 
the Branches, and therefore reckoned better and more effectual in 
curing Fevers) is only the Bark of the younger Trees, which, as it is 
very thin, curls in that Manner; and that the Bark of the Branches 
would not compenſate the Trouble and Expences of cutting. He alſo 
told me, that after the Bark is cut off any Tree, it requires at Jeaſt 18 
or 20 Years. to grow again; which is directly contrary to what Dr 
Oliver ſays s. He added beſides, that it's Fruit is no Ways like a 
Cheſnut, as the Doctor informs us in the ſame Paper; but rather like a 
Pod, which incloſes a Seed ſomewhat like 2 Hop- ſced, and that he 
had ſent ſome of them to Eu gland. 
Hie could not tell me by a Anise or Stratagem the Feſuits — 
got this Bark to be called after them, if not that they carried it firſt 
into Europe, and gave themſelves out as the firſt Diſcoverers of it's Vir- 
tues: But he aſſured me, that the current Opinion at Loxa is; that it's 
Qualities and Uſe were known by the Indians before ever any Spaniard 
came among them; and that it was by them applied in the Cure of 
intermitting Fevers, which are Sequent over all that wet 8 
Coun 
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ps ha if Sept. © Cacalia tomentoſa C. B. 198. Woolly ſtrange Colts - Fot. 
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| white Beam Tree. 


Daucus montanus, lifts Fong 


wo a long, divided Leaf. 


Dioſpyros F. B. 1. 75. J. ebener Crfreri, 
Doria que Facobea Alpina C. B. Prod. 66. A pine Doria. 
Erica Sr boreſrens, e luteolis * Ber baceis J. B. 3-53 6. Beſo me 
Heath. : 
Hoyminum Juteun chanel 0. B. 238. Yellow Clary, or - Pupiter 8 
Diſtaff 
Lari x folio deciduo conifera J. B. The Larch -Tree. 1 _ 
Chamerhododendros Alpina villoſa T. 604. Hairy Mountain Ciftus. 
Quingquefolium album 1. Cluſ. White-flowered Mountain Cinquefoil. 
Pinaſter Alpinus pumilio Cluſ. Pannon. Dwarf Mountain Pine. 
Sedum minus fore luleo F. B. 694. The wrong ordinary A ** Prick- 
madam, or Stone- crop. 
Siler montanum minus Boerb. 52. Small narrow-leaved Sermountain. 
Vitis Idæa folits . een C. B. 8 Buberry. with long 
hoary Leaves. 
Gallium ſaxatile fluphoriths, avolliors folio A. R. P. Supine Rock- 
Lad! ies annex e N - a 1 . 


vu | 
N* 426. P. 1. Ann 273 3. 551. e mas, — ma- 
| nag Jus C. B. 136. Common Sothern- 
ee wood. 
— — — — — — 3552. Abrotanum mas, anguſtifolium, feg- 


ue folio 2 B. Mountain Lovage, 


A Catalorue of 
Plants preſent- 
ed to the R. 8. 

by the Comp. of 
Apothecaries of 
London, pur- 


mentis foliorum tenuiſimis. Sothern- Haan 10 the Di- 


wood with very fine Segments. 

Ne 440. 5. 173. —. 1734. 601. Abe nthium inſpidum, Abfenthio vul- 
33 gari ſimile C. B. 139, Wormwood 

| without Scent. * 
— — — == — — 602. Abfinthium maritimum album Ger. 
emac. 940. Abſinthium. Romanum 
Offic. Lond. ramulis expanſis. —_ 

| fp Sea Wormwood. 


= — — — — — 603. Abfntbium maritimum, emi; 8 1] 
capilulis erectis. Sea Wormwood with 


- upright Branches and Heads. 


— — — — — — 604. Abfmthiummaritimum, fruticoſius : 


ramulis eretis ; tenuiſſime diviſly foliis. 


rection of Sir 
Hans Sloane, 
Bart. by Mr 
Iſaac Rand, 
Apothecary, 
.. 


Shrubby Sea Wormwood, with up- 


right N and finely: divided 3 


* rte 
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nd 2 wich a Fleſh- — Floner, and 
2 globoſe Fruit. 


W. 47. p. 143. Aen. 1 e 1205 Abutilon, Lavateræ flore, fruty 


criſtato. Hort. Ell. 3. Yellow Mallow, 
witch 2 Lavatera Flower, and acreſted 
Fruit. 


N* 471 yi 586 Ab 17 40. 901. Acanthus ſativus, vel mollis Virgilii 


1 383 Brank- gs or * Fo 
NS ar | 

— — — 17 495 Acanthus ba 6: B. 5 70 
100 185 2 ' Prickly Brank-urſine. 


#- % 
* 


— 8 — — — — — 9ogz. Acanthus * mitioribus Pluk, A. 


mageſt. 6. Brank-urſine with milder 


Prickles. 


Ne 457. p. 406. D — 1739. KG Acarna major, caule folioſo C. B. 


379. The greater Fiſh-thiſtle with 
_ winged Stalks. 


N? 452. p. 1. 3 757. 75 1. Acetoſa A gyptia, roſeo ſeminis in- 


volucro, folio lacero, Lippi. D. Shaw 
Phyt. Afr. Spec. N 53. Egyptian 
Sorrel, with a Roſe · coloured Cover- 
ing to the Seed, and a jagged Leaf. 


— — — — —V — 762,  Adianthum nigrum, radice prelonga, 


arbores annoſas perreptante. Gif 
Virid. Luſitan. Hilicula Lufttanica, 
Polypodii radice T. Inſt. 541, Black 
Maiden-Hair of Portugal, with a 
Polypody Root. 


— - — — — ea 753. Admirabilis Peruviana, flare rubro 


Cluf. rar. Plant. Hiſt. Lib. V. p. 89. 
Sloane Cat. Jam. 91. Marvel of Peru, 
with a red Flower. 


Ne 4506. P. 291. ae . 738. 801. Adonis Hellebori radice, Buphthalmi 


fore H. L. Bat, Fennel- leaved black 
Hellcbore, | 


N' 431. Pp. 199. — 1732. 501. Alkekengi Americanum, foliis ſinua- 


tis birſutum. a D. Houſton. Hairy 
American Winter Cherrys with ſi⸗ 

5 | A ©." nuxed-Leaves. --- 
Ne 447. P. 143. — 1 7 36. 702. Ayllon Alpinum birſuuum luttim 
— I. Inſt. 217. Leucoium luteum 91201- 
des montanum. Column. 2. 62. Yellow 
Alpine Alyſon, with 3 Leaves. 


a y \ 


we j Ne 


e Tree. 
| Ne 452 


Acme of > ? 


N* 1% * Ann, 1 Aude ofamum mavimum teſcens 
Nr e B. 280. Tutſan, or wo Tae 


N 456 7. age. „ 1738. ds Anonis Alopecuroides, mitis, annua, 
IU TY b Ae i A, El. 28, Purple, 
bee v — he 8 e e en e aAnnua mild, Fox. tall Reſt-h fro. 
N* 445 He? Ty. — — 1735. 5 A. Anonis Americana ſupina, Medica- 
1 | 2 inis. facie, filiquis latis, planis. Su- 

e, American Reſt-harrow, like 

ne e M Fe e with broadl, plain Pods. 
Ne * 447 t. 103. — e 704 Anonis Caroliniana, ramgſiſima, e- 
3 > 'refa; floribus albis, laxe ſpicatis; fi- 


"TAPE . Bred 


* 


-; liguis inflatis. Upright, branched 
' Reſt-harrow of Carolina, with looſe 
Spikes of Flowers, and inflated 
cit is e * + Pods. | 
Ne 436. Pp. 1. — 1 Anonts flore minimo; filiquis craſſis, 
* 4 F 1555 wm, folitrumi alis. Sefflibus.” Gon 4,4 
ene Ylveſtris, minima Colum. Ecph. 104. 
uu ne Small yellow Reſt harrow. | 
Ne 471, p. 620. WOE 995  Anthora Of. Aconitum ſalutife- 
ee tum, ve Anthora C. B. Salutary 


ARES PISS - 5 NS WONS-AOE.. 
N* 431. p. 199. — 1732. 992: Anlirrhinum unguſſti folium, mojus, 


peregrinum, ruberrimo fore H. Reg. 
TRA "3 Par. Large, narrow-Jeaved Snap- 

ONE. DAR Lots AE dragon, with red, deep Flowers. 
N":471, 3, de 5 == 3740. 99% Antirrhinum anguſte folio, Linariæ 
F 57 eleganter variegato, fore rubro, rictu 
A by: | luteo Boerb. Striped 2 dragon. 
Ne. 431. P. 199. 1732. 505, Antirrhinum arvenſe, majus, 1ta- 
IN I OSA icim, majore flore, ex albo purpu- 
4. raſcente. Great Italian, Field Snap- 
u , dragon, with a purpliſh white Flower. 
— —„— — — 804. Aparines folio anomala ; vaſculo 
ſeminali rotundo, multa ſeminà minu- 
See ma continente Sloane Cat. Jam. 

n e 50. Hiſt. Tab. 7. f. 4. 

ure P. 620. 1e. ee l Park. Lathyrus tels, an- 


nuus, foliis Convolvuli min. Mor. 


1 


(SH wc Yellow-Verchling. 
-N*:440, p. 1 1 0 5, Azium dulce, radice rapacea D. 
TO $40, . 1. 1 5 Juſieu. Sweet Parſley, wilt A Tur- 
wo * Yar am 10 e Root. 
- — — — "6 - Apium Macedmicum C. B. I 54. 
JATY CE. Ig ING Petroſelinum Macedonium Officin. Ma- 
Eb cedonian Parſley. 


5 * | Apium 


39114 ay 10 ori 


D * 


7527 
* 


_— 


l 


gu Pp 


N* 445: 2.2. 
N* 440. 5. 


1 EY —— | 


1 
N? e! 173. a 


— 1155 653. 
8. 610. _ Aſclepias albo flore C. B. Pin. 303. 


wth ©, A 


1734 0 Apium Pyrenaicum Thaffie fri ; 
1 r. Inf Inſt. 305. Pyrenean Parſley, with 
the Face of Deadly- carrot. 


Ain. 1. ESL. r e Apium Thapfie facie, majus & ela- 
ACE Door wt 45. pelreum, froe-montanim 


Neves 


". album J. B. Pariſienlum. Greater 
. with the Face of Deadly- 
Carrot. 


— — —— 2 69. . Apium Thapfie facie, 8 Mid- 


dle Parſley, with the Face of Deadly- 
carrot. 


199. 48782 505 Apocynum . Americanum, Euonymi 


Jol 0, fore ex albo virente. a D. Hou- 
ion. American Dogs-Bane, with a 
. Spindle-Tree Leaf, and a greeniſh | 
white Flower, 


£ J FE was Aralia Canadenfis T. Inſt. 300, : 


Panaces vag xiſae five racemoſa, Ca- 
nadenſis Cornut. 74. Canade * 
bearing Angelica. | 
 Ariſtolochia rorands, 1 5 ex pur- 
pura: nigro C. B. Round Birthwort. 


Aſclepias, ſive Vincetoxicum multis, 
Horibus albicantibus J. B. 2. 138. Vin- 
cetoxicum Dod. 2 407. Swallow- 
wort. 3 


C 611. Actepias . * 2 


cente H. R. Par. Narrow-leaved 
Swallow-wort, with yellow Flowers, 


3 — — 614. Aſter Americanus, latiſſimo, aurito, 


. & ſerrato folio, floribus albidis, um- 
bellatim diſpofitis, An After Cana- 
denſis, foliis imis amplioribus cordatis 
S ſerratis D. Sarrazin. Ac. Reg. 
Par. 1720? American Star wort, with 
a very broad, eared, and ſerrated 
Leaf, and white Flowers, diſpoſed 
in Umbels. 


— In — 6 1 5. Aſter Americanus, præcox, anguſi- 


38 7 f See parvo albente fore. Naxrow- 

5 leaved, early, American Star wort, 

N with a ſmall, whitiſh Flower. 

— . ae . annuus, faliis variis, fore 
4; amplo, peramene purpureo. Kiang- 


nies e — D. Juſſieu. After 3 
podii 


bee , — 1 
N 4 Q 8 E ei AS er, . _ fplio, 40 e, fore gen 'ſpe- 


Ni enen bilo 8 cioſus. Annual Starwort with va- 
en $4 ridous Leaves, and a fine purple 


e 8 1 N N An) N s Flower. 
N. 10. 2 1. An 1756 6 18 Aer Nove Angliæ, Linariæ foliis, 
* e Cbamæmeli floribus Par. Bat. 96. 
* To New. England Star wort, with Toad- 

| ey 3 flax Leaves. 
= a ov? DP dd . 612. Aſter ramoſus, annuus, Canadenft s 
ANCE 18 956 3 S105 i eli DTourn. Inſt. 482. Branched, We 

Star wort of Canada. 


* 4 þ FFP 


_———_ Wer — — "by 7. - After Virginianus, latifolius, 4 


. SKY 55 cocior, purpurdſcente parvo flore Park. 


nalis Cornut. 64. The earlier broad- 
leaved purpliſh Virginian Star wort. 


N* 431. p. 199. — — By u. des, Aſteriſcus annuus, Lufitanicus, odo- 
\ e To * ratus Boerh. Ind. Alt. 105. Portugal 


"fweet-ſmelling, annual Aſteriſcus. 


| N* 456. p. 29 | 5 17 3 38; TY I” Aſtertſcus Corone Solis flore & facie 


H. Elt. 42. Aﬀeriſcus with the 

VVV Flower and Face of Sun- flower. 

Ne 431. Pp. 199. — 1723 #7 Aftragalus bumilis, Ornithopodii fo- 
8 ee ee lis, villaſis, filiquis bee e 

*  brevibus, in ſpicam congeſtis, Low 


be de with hairy Leaves 


of Birds-foot-trefoil, and ſhort, hang- 
CISCO DIS eo bt gathered into a Spike. 
N' 457. P. 406. — 1739. : 52. Aftragalus, perennis, hirſutus, Alo= 


vetch, with Goat's Rue Leaves, and 
el ONO Cf a8 low Flowers: 
N £523, ok — 17 37-7 56. Aſtrantia major, corona floris can- 
V diida T. Inſt. 3 14. Black Maſterwort, 
+ Vith a white Flower. 
— H— — — — — = Sh Aſtrantia. major, corona floris pur- 
puraſcente T. Inſt. 314. Black Maſter- 
das tons wort with a purpliſh Flower. 
mf 44 5: P. 1. — 17 ts 5: 6545 Atriplex Halimoides, latifolia, den- 
. fata. Broad - leaved indented Orrach. 
v. 457. 2 406. 3 739: 8 LE hs Bauhinia non aculeata, folio ſubra- 


* * nw. 


14 


x oli 


1 ſtton Baubinia without Prickles, 
nn 50 e ch a roundiſh, two-horned Leaf, 
659 e SE BASIC and white Flowers. 


Theat. Aſteriſcus latifolius autum- 


pecuroides, Galegæ foliis, floribus luteis. 
Hairy, perennial, Fox- tail Liquorice- 


undo, bicorni, Joribus albis P. Hou- 


5 T. 


. nn He ts 5 — — 
— I 4 ates — 
—_ _= 4 EX. 2-6 4 my 2 — 


— 


— — 


TC — — — 


754 3 e fen y OY 3 
N 4A. 5. 1. "Ah, RB 2, 7 Betonica Calpenfis, longiore folio, 
us: An Betenica rubicunciſſimo flore, Mon. 
| wm" « weden tis aurei H. R. Par] Long: leaved 
6 4 | ; i 0 8 3 IS. Betony. 
e Log, Beranica major Daniea Park. Thea, 
„„ 615. Great Betony of Denmark. 
N 4 52. P. 1. IP; * 17 5 x 58 8. Betonica Orientalis, folio anguſtiſ. 
%%ö;öy: L no & longilimo, ſpica florum craſſiori. 
| T. Cor. 13. Oriental Betony, with 
TY AID FLA. I K ; ann 4 5 very narrow, long Leaf, and a 
n oo SE e © thick Spike. 
Ne 431. P. 199. gb. 510. Betonica purpurea C. B. 231. 
ee d . OE. Wood Betony. 
Ne 457. p. 405. — I - 39. 8; 54. Bidens Americana, fore albo ra- 
"Iu Gato; foliis inferioribus trilobatis, ſu- 
perioribus ſubrotundis, acute crenatis, 
American Bidens, with a white, ra- 
r pe diated Flower, and various Leaves. 
Ne 431. Pp. 199. — 1 732. 5¹ 1. Bidens Americana, graminifolig & 
„ b Tang ima, Hieracium fruticoſum, an- 
guſtilſimis, gramineis folits, capitulis 
par vis. Sloane Hiſt. Vol. I. 255. 
Tab. 249. f. 3. Branched, 'Grals- 
leaved, American Bidens. 
— ñ w — H— — — 51 2. Bidens Americana, trifolia & quin- 
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| 


_ = is 
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PPP — 
8 * 0 6 8 " — * 5 


* Wed OS, 
N cn J % 
00 


pk ee — 
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. nai — 
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4. — 3 45+ ©, * .; 4 — 5 1 % 4 


Ss 


_"quefolia ;, fore albo, amplo, radiato, 
An Bidens trifolia, Americana, Leu- 
cantbemi flore. T. Inſt. 462? Tri. 

foliated, and coinguctoline Ame. 
rican Bidens, with a large, white, 
radiated Flower. 


N* 445. P. 143. — wit 705 Bidens Americana, triphylla ; fore 


— 


” 


barbulis latis, albis radiato. Trifo- 

liated American Bidens, with a Ray 
. „ of broad, white Semiflorets. 
ö — — — — — — 706. Bidens Americana, triphylla ; flort 
OC TY oe I 7 Iuteo, capite folioſo. An Bidens Ca- 
; bs eee N latifolia, flore luteo T. Inft 
ß 461? Trifoliated American Bidens, 
| . dae Eo EE OWE agg ith a yellow Flower, and a leafy 
_N*4 452. 2.2 2. ===, 17 = 7 551 5 Biden Anericana, rbiphylla, foliis 


» * .. ] . ˙ rm 


Na 
19 91 


. 1 15 * * 
CNY IAG ee anguſtis, acutis, Chryſanthemum Vi- 
| are 93 24 5 a 2.0 N IY CY 11 ID YEY Gan 


en nnn een bene ginianum, folio acutiore, levi, iriſo- 
F liato; ſeu Anagyridis folio. H. On. 
ai. 


37.8 111. p. 21. Trifoliated America 
W | Biden, 


— og — — — CA —— —_ 8 
YT oor ———————— —⏑ ⏑ - 


—— ot AE Ee CO 
— — 


ACS 
eres 


„ FO, WTR 
500 diane 0 Ss & 
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Nea 


N 467 * 0b. Ann. 1738s, 


1 355 11 Wh. 
2 — — —— 5 — 8 90 7: 
| % £4 18 7 7 175 7 


3 


„ ˖ ˙· PEER AAS! 2 

O X a . 4 65 F-, 
Ne 471. P. 620. 
1 3 1 N 44 5 bt As 8 

5 p . Wh ! 7 

N' 436. P. 1. 
# > ' 5 1 28 "ih { "»; * 


e 


* * 
I a. % 
# a % YT. # i 
** * * 5 * P 5 4 
N WM ; ' 


* 1 
A 
s * — \ 


* 


A aue of: lens : 
ac Bidens,, with narrow, ſhazp-pointed 


Leaves. 


850 5 5 Bidens latifolia, hirſutior, _ 
110 anguſtiore, radial H. Ell. 


g. 81. 


Broad leaved, hairy Bidens, with a 


narrow, Tadiated Seed. 


6 Bidens ſcabra, flore niveo, folio 


flowered, rough Bidens. 
Bignonia Americana, Fraxini folio, 


ere” Y 5 Panduræformi H. Ell. p. 54. White 


flare ampla pbæniceo. T. 1 64. Scarlet 
Trumpet - Flower. 


Trum 


00 58. Bignonia Americana, Fraxini 0s, 
minor; fore coccineo. 
pet · Flower. 


Small Scarlet 


— 6 740. 997: Braſſica campeſtris, perfoliata, alba 


SI EEE 551. 


30 


, v # —_ T 8 , 1 


N 457 0-497. 


— — — — 


434008 £03 
by * 
. 


= þ 
8144 9 4 
1 


EEE 


C. B. Codded Thorow-wax. 


Buphthalmum Creticum, Catulæ fa- 
cie, flore albo Breyn. Cent. 1. f. 75. 
Camomile. like Ox-Eye. 


Bupleurug arboreſcens, Salicis folio 


: aft, 


7.5: 


T. Inſt. 125. 3 A thiopicum fru- 


100 lamintha, Pulegii odore, froe Ne- 
. 228. Calamintha Officin.. 


Calamint. 


219 'Calgitrapoides. progumbens, Cichoris 
1 ts purpuraſcente. D. D Iinard. | 
| Reg. Anne 


Shrub Hartwort of 


0 lex Pod 
8 Ethiopia. 
. peta C. B. 
aa 5 . Zong. Field Calamint. 


Calamintha vulgaris, vel Officina- 
rum Germaniæ C. B. 228. Common 


Pro- 


nen e 5 a Suc- 
.cory Leaf, and a purpliſh Flower. 


We 59. Calendula minor arvenſis H. L. Bat. 
Smell Field Marigold. 


| — 45 3. Camara Americana, foliis parvis, 


F : 1 ſubrotundis ; ; floribus foliolis intercep- 


by Sau gra With {mal}, ronpdih- 
Leaves; and little Leaves between. 
- he: Flower 8. * N * | 

Camara Americana.” Sts 7e, 
0 " mucronatis ; floribus luteis, 


I with pointed, Sage Tn, and yel- 


2 low Flowers, 


— 
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Ne 457 P. 47. Ann, n 8615 an eee Urllte Folio, 


= floribus miniatis, Nettle- : apt Ca. 


d e e wage e tara, With ſearlet Flowers. 
art AND na 8 0 Camara Americana, Urtice foliis 
A ee el I ns lalioribus, ſpinoſa, floribus aminiatis, 
ans NNE yang tet + Prickly Nettle- leaved Camara, with 
ann bo 20% 127 broader Leaves; and a ſcarlet Flower. 


31-406 {ihe alle. | watlfke $62: Camare Americana, Urticæ foliis 
| | Ot +: minoribus, fore vario. Nettle-leaved 
I e Cceomara, wicht a various Flower. 
5. 1736. 711. Campanula Canarienſis, Ari licis 
N 7 2 144. 173 8 folio, tuberoſa radice. T. Inſt. 9280 
Canary Bell- Flower, with Orach 
Le 6, ee ee a. Leaves, and a tuberoſe Root. 
Ne 452. p. 2. !-: 1737. 760. Campanula pentagonia, perfoliata, 
” +9: 7 W en en . Moriſ. H. Ox. 11. 457. Ferien 
i 8 Bell- Flower. . 
„ 4% IA 1. 63 12. Campanula-pratenſis,” flort congly- 
S 8 wy | N 1:0 5 7 merato C. B. 94. Little Thos. 
| ee Wort, or Canterbury Bells. „ 
Ns „ 05 ed, 1735. 655. \ Canella alba, cujur cortex 'eft Cor- 
N ten Winteranus Officin. Lond. Arbor 
* go A e. Ras * baccifera, laurifolia, aromatica, frudu 
>  - wiridj, calyculato, racemaſo Shan Hiſt. 
Fam. 7. 191. F. 2. Winter's Bark, 
Pt 9889221 or wild Cinnamon- Tre. 
CC 6 556. Cannabina Cretica frudifera 7. 
i 3; o Cor. 52. Fruit. bearing Cannabina 
W of Candy. 
Ne 471. p. 620. — 1740. 908. nog ſativa alba Off. Hemp, 
N. 457 2. 407. * 1739. 865. Caprifolium Germanicum Dad. 
| Dutch 1 
No 1. p. 200. — 1732. 513. Cardamine annua, glabra, parvo 
e 4 N 15 513 fore, foliis wix Kaul Smooth, 
Aaannual Ladies-Smock, with a ſmall 
' _- Flower, and Leaves hardly ſinuated. 
3 514. Cardamine Sicula, foliis fumariæ 
N | ; T. Int. 224. Sicilian Ladies: Smock, 
| we with Fumitory Leaves. 
0 46. p. 201. — 1738. 80 Carduus galactites J. B. 111. 54. 
" 456 4 Id | + *o n 4 
"OTF e PRs 6. 13. Carduus bumilis alatus, ſive Car- 
2 4 hh W: _ 4 25 7 . Mariæ annuus; folio lituris ob- 
ſcuris notato H. C. Boerh. Ind. all. 
136. Annual Milk Tn with 
| — ei | od!ſcure Streaks. R 
| | | ; | | 


—ñ— — — 


| nn 
ü df 4560p; 59h: 2g, Aero 80h „cen e, Ute lates, .. 


ee ee e ee ee 322. Yellow Alpine Aven ns. 


N 431. bee — 1751. 75. Caſia herbacta, Pſeudoatacie foliis 


vv C9 L 14; Tr. K 0a) | D.  Cottinjon.” Coffia Marilundicu; f 


_ W Ne Stn On pimis foliorum oblongis, calyce floris 
eee ITA uin 0 reflexo Martyn. Hift. Plant. rar. Dec. 

TG l e eee eee III. Ne 1. Caſſta ef Maryland, 

wm 1 e {9 ID. Ln with oblong Lobes, and a reflexed 

Empalement. 

erge rere. 1e. 91. Caſfida N ſupina magno flore 

| WE W „e FN dee : 7. Cor. S upine, Mountain Skull“ 

öl, T Süd N ov ee Cap, with a large Flower. 


Ne. 452. 5 2 155. 5e. Caffine vera perquam fimilis, Ar- 


n * Mode „ A ert 3 * buſcula: Phillyree foliis antagoniſtis. 
bog Ty itt Ay" a e Ex Provincia . Carolinienfi. Pluk. 


rde 0 17 0 . e ent. Mantiſſ. p. 40. Phytogr. Tab. 381. 


Ins TY Fig. 3 Caſſioberry Buſh, 
G20, — 74 Centaurium majus foliis in plures 
12 e on  latinias diviſs C. B. 0. Great 
Ne AP LCN 14027": Cento 


. ters 


W 450, 3 IN — 99 763. Cepa Aſealonia Matthiol.. 5566 EC. 


Kt, re 2110808 30/7 e chalottes. 
eee 762. Cepa fiſilis Matibiol. 555. r 
486. eg. 4 176. 906. Cbamælæa tricoccos C. 3. 46. 
Widow -Wail. 


* 431. * 200; n 7320 RG.” Cbamæmelum trimeſtre, nudum, ca- 


2W e e en n pitulis. minimis, Naked Camomile, 


"A wed in bil A 5e with very ſmall Heads. | — 
* 45 40 — 1. Cbenopodio- morus wiedia, foliis 
57 e 85 * * dentatis, Middle Mulberry 
if 


HE ne, Ii aſa wrar ws ite, with ſharp· pointed Tas 


pt 455. p. 291 2 en DI Chenopodium Ambrafleides, folio l. 


uato T. 506, Oak of Feruſalem. 
— — — — 908. 518 3 Ambreſoides Mexica- 


0H 1 5 SP As e es - wn T. 506. Mexican Oak of Je- 


a 11 Ae erte | ruſalem. 

N* 452. 2 2 — 797: 76k. Chenopodium Am bryſoi des Mexica- 
num frulitoſum. Shrubby Mexican 

| CIT? q ran KT Finn Oak of Feruſalem. ; 

N. 4% 7. 407. — eas 863. Chenopodium Botryos. folio, Aber 

111 Ow tel e 9 16t 1 1 Atriplex Hylvęſtris 1 1. Tab. 

Mobs 5 { ae dated Tron. 40 7. Gooſe - Foot, with an 


- 


A nden e E Oak of —— Lo. HE un- 
> LOT an. {7% * wiede. Tant dern K *. gee F451 
K. l yore A 2 e Wh 5 | 3 
Jol. vin. * ids 6 — 0 487. 
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Ac 5 Plants: 
Ne 467. p. 40 N 868. Chenpedlun folio Jatiniato,' \ afiis, 
wt 1 | 15 739. 3 Anſerinus Fuchfii, Great . 
C — a jagged Leaf. 
— — — 8 6 9. Chenopodium folio finuato, candi- 
DD OOO ee cante T. 506. Atriplex ſylveftris Tab. 
#1 eee Icon. 406. Common wild Orache, 
— — — — — ve Chondrilla Sonchi folio, flore luteo 
POOP Bene gol palleſcente T. 475. Ivy- leaved Let- 


tuce. 
N? 452. bs 2. v4 7. 76. Chrifophoriena Americana -pro bee. 
| . "73 ' * rior, & longius ſpicata Dillen, H. Elt, 


5 4b. 67 Tall rr Herb Cbri- 
N' 431. P. 200. = WT 517 ebene Nene, A. 
r 1 5 1 arboreum, folits Populi al- 
be Boerh. Ind. alt. 104. African 
' hard-ſeeded Tree Chryſanthemum, with 
ach, IV Cap N Leaves like the white Popla. 
Ne 436. p. 1. 1733. 555. Cicer ſativum C. B. 347. 9 
aan oer Chich-Peaſe. 
Ne 457. P. 407. 1785. 1 Cirſium arvenſe, repens, fol di 
22011413 | finuato, in aculeum abeunte. 22 
„%% ing Field gentle Thiſtle, with a 
* Leif .fearec finuated, ending in 
del er Fc X . Prickle. 
N 447. P. 144. — 5 17 36 71 5. Ciſtus ladanifera, Cretica, fore. pur. 
RRR pure T. Cor. 19. Large ſweet Ciftus, 
2 4 mY vi or Rock-Roſe from Crete. 
N* 456. p. 291. — 1 138. og. Clinopodium Americanum, Salica- 
re e N riæ foliis, perforatis, Pulegii odore. 
FN 5 ; . American Field Bafil, with Willow- 
WOES nt. EY wort,. perforated Leaves, and A 
RED 3G He W955. Smell n 
— x — — 810. Clinopodium ani bis. folio, incanum 
N OWN ER. WL S odoratum H. Elt. Tab. 54. Ty 
ſweet- ſmelling Field- Baſil, wich a 


N. MPS AV Mint Leaf. 5 
J 471. p. 620. 1246. vn Clinopodium Ort Zirſuum, 
OO wt %; +) folits inferioribus Ocimum, ſuperiori- 


88, Hiffapum - referentibus Cot. 
| by" e arias Hairy a ay Field-Baſil, To the 
8 . under Leaves like Baſil, and the 

, as + CO upper like Hyſſop,. 
N 447. ry Tas — v8 774. Clinopodium Virginianum, angufti- | 
folgus : ; e amplis, luteis, pur- 
„ — 12 N % „III On 


| Roe Ye ot | ; e e =; rag HEAP. * | 
7 e Il "FL Ale m quien) = pure maculatis, &c. Pluk. Phys .. 
be d „„ ene ag 24. Hg. 1. Narrow-leaved' Field- 
n $ Id Ang NN. * * * 1 . . "Flow of Virginia, with hrge-yellow 
2 e e e ITY lowers, ſpotted with Purple. 


ate, 17 Apo. * 35 bi. Cnicus cæruleus, bumilis, Montis 
= Pp rac Lupi H. L. Bat. Low blue Diſtaff⸗ 
"I 1 #1 e an 16% 8h — 8 ö 
0 1. re. 2732: 's 85 38 Creticus, AiraBiylidis folio 
har "76x N 
| rn 3 * 3 imo T. Cer. 
W 0 be vin 8 A Thiſtle. T2 
. 456. ry 291. n 111 811. Cnicus Hiſpanicus, arboreus . 
Aer ttt! 1 "WR Ty Aiſſimus. T. 451, Stinking, Senft. 
5 Tree Diſtaff- Thiſtle. 1 
N 4 $2 2.620. — 3740, 9 3. Cocblearia minor ralundifolia noſtrus 
"NS . Raii Syn. The leſſer round- leaved 
8 Scurvy- Graſs. 


* # « —jþ 
"SET ETTIAN, e e — R 


— — — r 914. Colutea weficaria C. B. Baſtard 
| ” $6 wk 6 Te! 52 ERS ISL, ** Sena. 


W. 4 52 ok „ 1737: 766. Ede e anguſtifolia « Cont hp 
3 = u MN e ocumbent, narrow-leaved Comme- 
© 58 n 5 5 


N* 436-1 pu 137 — 17 38. 566. Convolvulus Americanus, minor; 
n 36505 _ Polygont ſubhinſuto fulis; flore pars, 


I ee eee e off ne ceruleo, patente. Small American Bind- 
ez 4 . . LN 45 + BY 5 weed, with a haicy Knot-graſs Leaf, 


WR IS T y and a ſmall open Flower. 
Mn n The Vitnu Clandi Hort. Malab. 7 
ad Ns Ne 11. p. 131. Tab. 164. comes near 

1 ö „ | 


N' 436. Aus n, 17 3 3: 557. Convolvulus major, ns, Creti- 
ooo Eli 0 N ,; ee * A 2. P. 75 
e 0. B — + * DUI DIN Candy. 
— — —— — ben, 12 nn ads fo- 
+ oils lis Pileſelle C. B. 294. Hoary, 
i. branched | Bindweed, with Monte | 


_— 4 7 
„ 1 * 3 1 WW * 


an Ak wen rae, Bae Tapes. mens: >5 
Ne 431. 10260. — 18. 518,  Corchoro affinis, Fr Med y ; 
F are ſtamiueo I. ſeminilns ulris, 7 
| - "and drangulis, duplici ſerie diſpoſitis Sloane 
L A e bs TORCLIS Cat. Jam. p. 30. Hi. Tab. 94. 
| 7 
Ne 455. 7 4. — e. 716. : Cotyledan Are folis eraſſe, la, 
r e laciniato; floſculo aureo, Boerb. Ind. 
PR oe a eh alt. 288. African Navel-wort, with 
"or a thick, 


*. 


5 "pag Bs 1 8 1 ue he add, jad Lox, . : 


- * 
N 
9 .f 
' , * 
1 . 
. > £ , 


nia! 1415 15 Kh golden Flower. 
w. 468 # 292 "Ano; 9728. but. Crocus abus, variegatus 4 funds 
hard nn 048 P. _ forts flaveſcente. White, variegated 
$44 55 Net Fw * — „1 Crocus, with a yellowiſh Bottom 0 
IN e „ eee Flower. | 


nies ̃ — P. 291. "ils 5 — _ Crocus Bernus; latifolins, flavus 


e. B. Yellow,” broad-leaved Spring 


NN ent . 8 * ©: Crocus. 


; 8 | _ = 292. — — "big. | Crocus vernus, A be flore al- 


> bo, purpura-violacea baſi C. B. 66, 
usb e 4 Broad - leaved Spring Crocus, with a 
r eee AS 31 0108 hit Flower, and a violet purple 

| itt Þ<$ : Baſe. 


-N* 471; ben. — 1740; 914. Crotolaria "Americana,"  friiteſeens, 


ore luteo, ramulis alatis, folio mucro- 

8 nato Ind, Hort. Chel. Shrubby A. 
muecrican Crotolaria; with ar yellow 
Tees | a F lower. Wager! Branches, and A 


- muralis Col. E 


N 4657. p. 40). — 1750 872, Cruciata nova % \ Romans: wink - 


295. Small, Re- 
man, Wall Croſs- wort. 


N* 447- p. i do — 3736. 7555 Cupreſſus Virginiana Tradeſeanti 


Hah Caatal. 106. Cupreſſus Virginiana, 
iE e I fables Acacie deciduis H, L. B. 17. 
"+ ge Virginian Cypreſs. 


Ne 457. Pp. 407+ — 2739: 87 3 Cynogloſſum Virginianum, fore mi- 


nimo, albo Baniſteri Pluk. Am. 126, 
Virginian Hounds-Tongue, with a 
d very ſmall, white Flower. 


N* 4.52 p. . — 2925 767. Dalea Dai Millar, inventoris. 


N. 456. p. 292 — 1738. 615. Delphinium Platani folio, Staphyz- 
A 3 a agria diftum T. 428. Louſe- wort. 
e p Pr 1 740. 5 7 Delpbinium ſive -confolida—regalis, | 
Abe 95 . * flore roſto. Tourn, Roſe- coloured | 
N TLark- Spurt. 
N- 45%. 2-1 fs — 1737. 768. Dentaria bulbifera Lob. Leon 657. 
Bulbiferous Tooth-wort. 
N* 445. TE 1. I — 1375: 6k. Digitalis Acantboides, Canaries, 
1th FE) i e rule cens ; flore attreo F nar Amſt. 11. 
($0 6591-90149 041 #8 Av p. 105. Shrubby Canarian Fox- 
DN TAO YEP ROT DO . glove, with a golden E lower. 


7 


— 


N. 45 . 2. 0 — 72 769. Digitalis minima, | Gratio[a difts 
We at 4 toro a 50 wut Fl, Ox, Part, 11, 479. Gratiola Cen- 


a 0s + . 6 x7 $i a 5 ide 
x n ” FS - i 1 * 0 1 0 5 
en ee 2 he pre e 30 4 


i ar is W . C. Bt 279. Hedge EH 


50 — wo [ib {op, or Water-Hyſſop. FN 


— jak . han . 718. Dalia Zgypita, ann]. faliid . 


191125 It e e , ſerratis. Annual Egypitan 
x alls „ 20/8501 ent Dyria, with TO, pd 


OB ede 2 
© Kon! =D Tre Fenn 429 bl — Leaves. 5 A DAI 


s 


— a> oo er . Doria parva, annua ; fis ag. 5 


- ribs aud rt ite guſſtis, leviter ferratis. Small, annual 


NT; de Aua 2 Leaves. — & make _ 

N*4 31 "'* CO 200. — baer ws Doria, que Tacobes Africana, fru- 

3 gates e ee, Lavendulæ folio, latiori H. 

| ebe dle et d e QUE Ant. 21 1 141. Shrubby Doria, with 
1 1 a broad Lavender Leaf. 

N. 456. . 52. 0 — 47340 $16. Doronicum Plantaginis folio C. B. 

Lade vr 184. Plantain - leaved 4 

** 1 808 OST K r e 17 2 5 

v. my EIN — e 916. HDoronicum Romanum Off. Com- 

dd eie c h * mon, or broad - leaved FO. 


TI 


| 4, * . -Þ 5 FTP MA. av Bane. 


1 


= . — — a > br * 915. Dracocepbalon Her b Bren. 
| „Prod. American Dragons- Head. 


Ne 447 7 4 — 1586. 70. \Echinopus Oræcus, tenuiſſime divi- 


cn ch fas, & lanuginoſus, capite minori cæ- 
WI LOFT rruleo. T. Cor. 34. Woolly Globe- 
ER RD "obey BE jw Thiſtle, with finely diyided Leaves, 
RAD I dez and a ſmall blue Head. 


7 % 
f 
* * & 
1 * 


N* 4; 6. 7. ea 7 \ 0733 539: Elæagnus Orientalis, anguſtifolius; 


in ha Le ee parvo, Olivæformi, ſubdulci T 
„ eee e L ee Cor. 53. Zixipbus alba Cl.. Hiſt. 
ee HM 29. The white Jujube-Tree. 
**. 452. 7 r en. 90. Elicbryſum anguſtiffimo folio T. Inſt. 
9 8 hs be an 1 wr tera, ſive Italica J. B. 111, 155. 
. Ic71hbhe narroweſt- leaved eternal Flower. 
Ne 4741. 1 A 1740. 516. Epbemerum Virgininnum Tradeſ- 


he I canti fore purpureo Park, Parad. 
8 ee FTradeſcant's Virginian Spider - wort, : 


> © LW 2-4 4 


ton itch a purple Flower. 


i 


EC;ÿzm Aa Doria, with ao lightly ſerrated 


432. Stechas citrina tinuifolia, al. 


N 452. p. * — 1 7 n Eruca. ſylveſtris Ger. Eruca fyl- 


weftris, tenutfolia, perennis, flore lu. 
tes J. B. 11. 861. Fine-leaved, 


Solty a FI ov Perennial Rocket, with A PE 


* 


: * 1 88 
8 tf, adden Fl ower 21 
, 8 4? vas „ 84 & * * A 1 4 4 1 "oo Sy b 4 , 0 C \ + 1 * 
— ; 4 
Pos 


_ T_T 773, Eruca Bellidis folio Mar. Y Ox. 


c P. 11, 2 - Daiſy- leaved Rocket. 
Ne 440. 


0 * 1 a * * 8 3 
— - * = — - — q hee * E 1 — ve & — — _— 
88 6 A do 2 . = A — 7 * 
* — ee bg. NE pL ane wo SE i RG 9 5 — - - _ — <a r — 1 7 2 : ; en 
K 4 — * 4 5 — — — — ton ” n C _ ; 4 by 
E — 2 — 8 
5 * 


8 p - = * 8 . 742 Kg 
ro CO - h - h - * ä 1 y 6 4 1 ' 
— —— * In — = 
- LE] . n MAG —— * = 1 wt P 
bY an 85 27 USE” — aw” & A rl — — * — * 1 — 
E ͤ Qà— ˙ » — ry wot 9 9 
— = - — * o 
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— — 
— 


— 
——4—— U— — -” 


= ES 


N 456. BHI — e 


1 A. d . ale Hl, RP, 
* 8 PE TE -leaved Rocket. | 


L 7. Eryugium chruleum, albig mach; 
1 notalum H. Ox. 111. 165. Blue E. 


[2134 


; 7 Wis f - ringo,. marked with white: Spots. 


| . 457: 2. 47%. ve 1729. 874 Eryngium maritimum C. B. 386. 


Sea Holly, or Eringor == 
N- 4 6. 2 2. — * gn 8 18. Etryngium montanum, Amethyſtinum 
? + 9 TIA 7 Ci. B. 386. Amethyſt Eringo. 


N. 457- 7. 408. "T #739: 975. Eryngium vulgare C. B. 386. E. 


Dngium campeſtre Dad. 730. Com. 
e 42 mon Eringo. 


N i It. Sy 200. | — 2 7 35 2. er. Eupatoriopbalacron Anericanun 


B Apperici follis; ſemine adunco. a D. 
I wo V0 _ Houſton. American Eupatorionball. 
ccrton, with St. Jobn's Wort-leaves, 


W | and a hooked Seed. 
Ne 471. P. 621, — 1740. 520 Eupatorium Anericanum, herbatt- 
If 55 I "bv! eine um, Meliſſe folio, villoſum Houſt. Her. 


baceous, American Hemp - Agri- 

HS tri nent 8 modgy, with a Baum Leaf, and hairy. 

Ne 452. Pp. 2. — 17. N Eupatorium cannabinum C. B. 320, 

e e Eupatorium Avicenna Oſficin. Com 

: mon Hemp-Agrimony, or Dutch 
Agrimony. 


— — 7 5: — — — — 1 75 5. Eupatorium folio oblongo, rugoſo; 


Neve W.f caule purpuraſcente T. Inſt. 456. Ca: 
d =Þ 910 nada Hemp-Agrimony, with along, 

1 I + rough Leaf, and purpliſh Stalk. 
Ne 445. P. 1. EIN . 3 5. 638. Eupatorium Virginianum; Salvie 
1 e .. follis longilſimis, acuminatis, perfolia- 
eee de Weng e 5,094.0 PRE PDF 87, HL Era 
on 1422 2 Foliated, VirgimianHemp-Agrimony, 
with very long and pointed Sage- 

ONT e eee 1 Leaves. 

N* 440. p. 174. — 17 34 620. Fagopyram Ameritanuni, anguſl 
CER a TIN EE 1 e procumbens; caulibus lappa- 
ceis. Procumbent narrow-leaved 4- 
werican Buck Wheat, with Peck 

IS Faq, . 5 S 7 de 
Ne 452, p. 3m — 17 37. 1 Fagopyrum erectum; ſeminibus al 
| ; angulos dentatis, ſpicatim naſcentibus. 
; =p Ex Ruſſia. Upright Ruſſian Buck- 
3 | Wöbeat, with Seeds-indented at the 
Nee 0319 20k] Angles and growing in Spikes. 
. | Y r e Ne 440 


\ 


1 * Ar-: 0 5 menos err bende . bt 

* a 2 a n. 227 511. wg, uh - 
9 — 4 ne Frula major, fou famina- inis 

* 47 the + * 74o. 5 Mor. 9 Fennel-Giant. f 
N' 445 *. . — 1735. 66 Ficoides, folio parvo, enfiforms 1 
pur pureis floribus, ad caulium extre- 


— miates fere umbellatim naſcentibus. 
dere Deny BARREL An Meſembtyanthemum fulcatum, mi- 
& 0 „ „ s k = 1 * 
2 
8 


© 5}: or 518.100 "Ht Amun, Sc. Hort. Elb. 288. Fi ig- | 
1 W n old, with a ſmall Sword- 
Kar Das 1 Leaf, and purple Flowers, 
90+ Tal New A $a growing in a Sort of Umbells at 
T has il de tthe Extremities of the Stalks. Bi 
ver 3. — 3787-4 777. Haus Onientolis, follis ix laciniar 
N I] 01 „ wy © anguſtas profunde inciſis. The large 
1 7 SF Rs 94 & *.- white T; arkey Fig. 
*. 445. 7. 14 — 730 4 Filicula, quæ Adianium nigrum Of- 
ON Yo ATI. 8 beinarum. Adiantum foliis langiorts 
n 5 1 18 bu, pulverulentis; pediculo nigro C. B. 
1 I 4: dz ! LG 355. Common black Maiden-Hair, 
rey babwib vis 2 tox . vor Oak- Fern. 
— — . 145. n 572. lin ſaxutilis, foliis tenuaribus'@ 
| OS e ** agg 589 Heere. Adiantum nigrum, pin- 
1 a by, nulis Cicutariæ diviſura D. Bobart.. 
IC eaten tre uy Rai Sync 11. 50. Black Maiden- 
«dots 2 1 94 1 55 W 1a. with finely divided Leaves. 
— — — — — nb. 720 Filix ſaxatilis, caule tenui fragili 
dn "MY ren NW. MATE * xv) Rai . £4, II. 50. Puk. PH. 
1. 9x ; 65 yes lth reid 80. /. 5. Stone Fern, with a 
eee thin, brittle Leaf. 
2:6az. re- 5 > 1740. 92 1. Fraxinella flore albo, ſive Dictam- 
„nus albus Off. White Ditrany, or 
el N 9150 A” REY; wy” Fraxinella. 
N* 446. ty Fer 5 Ffo. Fraxinus flovifera, i bitryoides: Nur 
1010 barn tr 1 a? Reg. Bliſ. Flowering . 
N* 434. 2.2 200. — 7 .. : Frutex Kirginianus, trifolins.;. Ut 
© \%s ICT: N mi ſamaris B. Baniſter. Pluk. Al- 
7 | 4 ea ) Wa 4 mag. 159. 
= ——— — 1 . 626 Fumaria Africana, vgſicaria, ſcan- 
ate ME) of Fur Nn NIN Nad 5 dend Par- Bat. App. Cybicapnos Aſri- 
IA N Ne cana, ſcandens Boerh. Ind. 310. A. 
en ier ace 5 * 9 25 e, GAs Bladder - Fumi- 
t N . 7 + tory. | 
N* 462. 5. 3. = 7; 37. Ayo. Fumaria bulboſay-radice cava, ma- 
„ A Pratt Re en er C. B. 143. Great bulbous- rooted 
RE ETC QF umitory, or Hollow-root. | 
| N? 452. 
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1 Gar ID | Oe | * * 5 WI gy D 88 Nr A  Altiheal; or Iron-wott. N | 
. 4 2 i 4 48. 3 1736. 774 Garidella foliis tenuiſime divifs T. 


ve of: Plant. 
90. | : Famaria lum C. B) 143. Yellow 
$04. L ee - 1 1:Fumitory. 

„ "= A: — 758. - umarig oficinarumt & Didſtoridis 
Ee d eee e C. B. 143. Common Fumitor 


ee — — — 1 Fumoris © ſempervirens foren, 


Sete pen den er 2 on Jaoere allo Boer. Ind. 130. Ever. green 


Rut z n W with a white Flower. 


; Ny n. . 62x, 1. N on oe, Fumaria filiquoſa ſempervirens Cor. 


D But. Ever. green American F umi- 
e "Merl 8" 2 Slog: Meory. - 


k wan be. — 16 999, Cage quinguefalia, foribu per 


dis, rubris, Houſton. Five-leaved 

11 6 Goat's- Rue, with ſmall, red Flowers, 

Ne. 2. 3 x 7: FY © Galeapft patula fegetum ore pur- 
45 7 5. 0 1 HY * Phuraſcente T. Inſt. 285. Sideriuit 
1 e SY  Vargenſs rubra Park. Narrow-leaved 


AY 151 5 W. Wi 
30 | | 


Inſt. 6 FOR Nigella Cretica, folio Fe- 

MAD ] 5b EN 2 ald noted” 2 niculi C. B. 1 46. Fennel - Flower, 
1 895 Nan Ae ) With very finely divided Leaves. 

4e P. 174. — 730 . Genifta- tinforia Ger: emac. 1136. 


Oo tn e e . eee Greenweed, er Dyer's Weed, Ly 


Ange N wats 7; e Woodwaxen. 

3 7. 17 5. — — . 3: Geniſta tinftoria maxima SOM 
39.4 | DD. Boerbaave. The greateſt Auſtriar 

Mott N. bay 8 FE" ON We bro Woodwaxen;-- 33 | 

N* * _ ”"Y 12.0 — 256 66 Geranium Africanum, arboreſeens, 


an RIO 019% 4801 $043 ore dilute coccineo; Maluæ folio mi. 


Wee e e AIR 4 more. Arboreſcent Cranes-Bill of A. 
ä frfica, with a pale ſcarlet Flower, and 
ec 0 T0 ls a ſmall mallow Leaf. 
81120 aint See Hort. Elth. Tab. 65 ey 
N · 1. en — 1 40. .v Gingidium Rawolfi, foliis Frni- 
m * 25 15 * ee cul; C. B. Fennel- leaved 8 
hr . — . 5. 661. Eramen Americanum; ſpicu ec 
. . T m7 nata; majoribus locuſtis Schol. Bot. 
| 8 Luerican Gras, with an rhe” 


o 
n 


„ Gr dard eſs * „ Fel D. Bobart. Reel. 
| ee a 1b; £0 .onickaiſo e Grass of Aleppo, with a Goat's Beard 
175 ** e Leaf. 
— Lok _— — rep "a= G64, © Granieh © miliacenm, ' Americdmm; 
4 1b roi Do an ee eee "Iatifolium ; panicula porva, laxa. An 


on 5 5 1 bikes * Gramen miliaceus Americanun _ 
E ' 


e pe ors Pl. Al vr 
et EO = 0 Broad- leayed American Millet-grafs 
w 099, 90045 eee Wich a ſmall, Joole Spike. 

1735 8 664. Gramen paniceum, ſpica ſimplict, 


* 
x - 
; : * * g 


Ear. 


— — —— —ñ—ê 665. Gramen paniceum, pita dera C. B. 


e it 
* 


8. \. Rough-eared Panick-graſs. 


— —— wy why oa 8 Gramen paniceum, ſpica diviſa C. B. 


"* +. — <p 
NS. 209 2119% . Panick - grals, with a divided 


_ — ä —— 1528 6 Gramen paniceum Famaicenſe, ſpica 


RES diviſa nitida. Jamaica Panick-graſs, 
with a neat, divided Spike. 

*. * 75 75 * ay 34 e, Granadilla fore albo, fructu reti- 
"4.2... , Culato Boerb. Ind. 82. White Paſſion- 


0 A 25 Bp VOY Flower, with a reticulated Fruit. 
N* 46s. 2:3 2. = 55. er Gra adilla folio tricuſpidi, latiori; 
* tor fore nin imo. An 'Granadilla folio 
NJ . ede Y E cuſpidi; fore par vo, flaveſcente 
55760 855 12 5 47 bl 240? Paſſion-Flower, with 


i 7:4 mera ted Leaf, and a very 
SES % 850 | mall Flower. 


1 * 5 
— * 4% 4 


— ———— —-— 861. Granadilla Hiſpanis Flos Paſſunis 


*, *» Ttalis Col. in Recch. 889. Three- 
* 5 leaved Paſſion- Flower. 


N* 440. 5 / .1 9.17 3. — "os 56: 62 25:  Granadilla oblongo acuminato folio, 


Bags fore purpureo. An Granadilla folio 

e oblongo, ſerrato, flore purpurea D. 

Hauſton? Purple Paſſion- Flower, 
with an oblong, acuminated Leaf. 


N 471. f. ba. 1740 925. Harmals Off. Ruta que dit folet 


0 4 53180 Harmala F. B. Wild Rue. 


} 


x — — * — . Hedyſaruin chpeatum, fore fitter : 


FTFubente Hort. Eyſtk. French Honey- 
WYATT © 10 ſuckle, with a delicate red Flower. 
N 431, . 200. — 172% 324. Ke iripbyllum, CMadenſe 
e eavoranfingt 11 BY: 5 . Three leave ere 
| a A. 02 LO 2th French they -ſuckle. ; 
W. 4. 9. 145. al 36 yagi . ee Americanum, 2 25 
ML. SIN alt, ferraturh. Broad-leaved, ſerrate 
| 8 American Heleniaſtrum. © - 


Nr W. ** * N 


N* 45. 74. ed 17 35. 663" Helleborus niger Rid tar vi · 


Ae Ge $507 +54; C. B. 185. Bears- Foot. 
N. or. p. 621. — 1740. 926, Herba Paris Of. Herb Paris. 


\ 


VM Part ii. 5 K Sa. 


RE - Levi Raii Syn. Ed. 11. p. 249. 
nl ty | Wl Panick-graſs, with a {mgle, fmooth 


Sh 2 5 wah 75 "ako . 4 WP 
- ; ts ; * 4 1 ' IN *4 
$& 44% 45 
, = 5 of : i F* 1 ” 
| . * * 
* ; 
* 0 * 1 
by , 


* 
9 N | F 85 ; - 
[i - Rr. 8 „ * 1 : 
g l e N 
. 


Ne Fs P. 62 1. 


PS 


ve 431. 7 p. 201. 
— — — H— — — 326. Hieracium medio nigrum; Baticum, 


N* 456. P. "9h 1 


beiter, 15 


9 1 83 
£ 


— 


Hertha," pl Hederæ „b 
uumbilicato Plum. Nov. Gen. 6. Nux 
08 x vol. tcaria oleoſa, foliis-umbilicatis, ex 


Infida Barbadenfi Pluk, Ply. aol. 


Fg. 1, Jack in a Box. 


1 e 626. Hieracium Cbondrillæ folio, birſu- 


tum C. B. 127. Rough: -leaved, donate 
DPDevil's Bit. | 
e, 9 28, Hieracium bortenſe, foribis' ane. 


purpureis C. B. Golden Mouſe-Ear, 


or Grim the Collier. 


1 73 2. 52 5. Hieracium medio nigrum, Bæticum, 


minus. Park. Theat. 792. Smaller 


_ Spaniſh Hawkweed, with yellow and 


black Flowers. 


latifolium, amplo fore. Broad-leaved 
Spaniſh Hawkweed, with a large 
1 yellow and black Flower. * 
e 81 9: | Hyoſcyamus- albus major, vel tertius 
Diaſcoridis & quarius Plinii C. B. 
0 169. White Henbane. 


— — — — BY — 821. Hyoſcyamus luteus, minor fruteſcens, 


po 


4 


N* 452. p. 3. 


on 


N 900 Pe 2. 
N* 457-408. = 
N 471. p. 621. — 


Small, ſhrubby, yellow Henbane. 


3 820. | Hyoſe cyamus major, allo fimilis, Un. 


 -bilico floris atro-purpureo, T. Cor, 1, 
Great Henbane, like the white, but 
with a dark purple Bottom to the 

Flos. 

I 17 3 7. 7 $4. Hypericum Androſemum dictum F. B. 

Androſæmum alterum birſutum. Co- 
lum. Ec. 75. Tulſan-&t Fobn's Wort. 


— . 863.  Fhſpis fue fline C, R 21). 
Red flowered Hyſſop. 


e. 61. Facobæa Hive, folio Botryos verb. 

Ind. alt. 9ꝙ9. African Ragwort, with 

nan Oak of Ferufalem Leaf. 

12 39. 877. Facohæa foliis ferulureit. | Rag- 
wort, with ferulaceous Leaves. 

110. 92 9. Jacobææ maritima C. B. Sea . 

215%" ee, i 

WEN $7 8. "Facobaa Panama . "Clo 

_ Hiſt. 21. Henecio incanus, pinguis 

C. N 13. Cotten Groandiel, of 
denk Eented — s 5 


* 


0 le of Ph 3 7 
wee: 2. 0 * 1783. 564. FJaſininum Axoricum, trifoliu mm 


n 128 ob N ATA ace N V. ee albo odoratiſſimo H. Amſt. 1. 
ty en . 159. Three leaved Azorian Jaſ- 


2 N 01 FREY aan ane, A very ſweet, White 
n 1 x 1 a '+ Flowers, or octave Jaſmine. 5 
Ne 456. 9254. — "7 58. 922. Jaſiinum bumilius, magno fore 
ade run ot 491 ale. . 398. Spaniſh, White, or Ca- 
| 9 » 8 1 ente ved | DEER ay; <4 talonian Jafmine. ' | 
— — — 8 3. Iris tuberoſa, folio anguloſo C. B. 
CEPT EL Ty N "X10 43253440. Fube- roſe Iris, with an O_o 
| oo — A Leaf. 
Ne 438 Pe 201. — EY 52 ag Ketmin Afra, veſicaria ; foliis pro- 
| n 8 ; Ffundius inciſis, vix crenatis Boer. Ind. 


3 > as 222. African Bladder Ketmia, with 
RY ana. e al8deeply cut Leaves. 
— — — — — . 330. - Ketmia vgſicaria, Africana T. Inſt. 
. eats rn eee African er Keimia, © 
2 e. — —— 531. Ketmia vgſicaria vulgaris T. Inſt. 
N . 101. Common Bladder Ketmia. 


N. 436, Pp. 40 do 11734 565. Lachryma Fob. Cluſ. Hiſt: ccxvi. 
„Moira (4 Jobs Tears, or Reed-Millet. 

Ne 440. p. 176. — 1 4 626. Lapathum A gyptiacum, annuum, 

a . 0 Pariotariæ folio, capſula ſeminis lon- 

nnr 1 gius barbata H. Piſan. Annual - 

a e Oyptian Dock, with a pellitory Leaf, 

5 46 Halt, LINE Y and a long Beard to the Seed, 

— — — — 627. Lapathum aquaticum, folio cubi- 

„ ali C. B. 116. Great Water Dock. 


— — — H— — ä — .62 8: Lapathum horlenſe, rotundifolium, 
* | {i montanum C. B. 113. Baftari 
| DOTTIET Monk's Rhubarb, or great round- | 
ih ode] icy as  leaved Dock. 

— — — = 62 gi Lapathum rolundifolium, maximum, 
ene once abs 0 . Rhaponticum Officin. Poe 

— — — — — ce Lapal bum Tativum Dod. 9. 
„ +, "tientia Offcin. Monk's Fatal 
as wats. beer Garden Patience. 
N* 457. P. 408, — 1755 575. Lappa major, ex omni par 


e manor 
W Lake; capilulis par vis, elegunier reticulatis 
wy REL FE Pluk. An. Small Burdock, with 
Ra reticulated Heads. 
_ M — —ñ— . ea Lappa five Bardana major, fon 
= « EE | wie TE -albs H. Ox. 111. 147. Great Bur- 
8 dene > ARAM * dock, with white Flowers. 
N45 2.292 292. — _ 8244) Laſerpitium anguftifolium, majus, 
738. ſegmentis longioribus, & indiviſis H. 
5 K 2 „ Ox. 


—_ Aura gf Blows, 
9 N "en We r re o Ox. 135. 3 = Seat aue 
N 1 i Wan fe Wo. 0 leaved Laſerwort, with longer and 
A [13 : ona ET . at ne 1 undivided Leaves. | 
* 46 , 294. Ann. 1798. .8a6 Laſerpitium foliis latioribus ; ſe- 
mine criſpo & verrucaſo H. Ox. 111. 
be 5 x . a e RY ; , | less, Ar e 320. Laſer wort with. broader Leav es, 
. e b N, e bb and a curled and warty Seec. 
A — — 146. Laſerpitium . Paludapii 
e i Joon flare albo. T. Dwarf 
1 g hs wh Laſerwort, with a Smallage Leaf, 


rs Do SA 3 and a white Flower. 
— —— — — . Laſerpitium lobis anguſtioribus; G 
oa e ee e, 8 virentibus, conjugatim pofilis 
Er APO” © = A. Ox. 111. 321. Laſerwort with 
* "La e q ws 6 narrower, and pale - - green Lobes, | 
NS dk rc tu placed by Pairs. ww 
IS, co — — 826. Laſerpitium lobis anguſbtioribus, lon- 
— , , ᷣ ͤ ß . oirentidus,-Pluri- 
ny ee # * Fariam diviſis Pluk. Phyt. Tab. 198. 
AMANDA a * 6. Laſerwort with narrow, long, 
2 =P pale · green Leaves, variouſly | di: 
e e,, NS „ IQ As 1 
— — — _ 14 — — "ig. Laſervitium, lobis minimis, trifidis, 
OAT OY Cn [omg alis fere planis. An Laſer- 
ny , * 3 pitium anguſtiore folio, umbella con- 
dan e een eee e CORR. FMOK. Phyt. Tab, 
OT e | 199. Laſerwert with very ſmall, 
.trifid Lobes, and the Wings of the 
mg 3 | Seeds almoſt plain. 
ron P. 65 1. — 1 740. 939+ Lathyrus perennis latifolius C. B. 
i Peaſe everlaſting. 
ED ee ex } 531 Lathyrus fylveſtris Dodonei Pork. 
« 3 us I)hhe other great wild Zaihyras, or 
re e 7h 5 cceruerlaſting Peaſe. 
— — — — 5 3* 2.  Lathyrus ſiculus, flore odbrato, mog. 
” 3 no Boerh. Ind. 159. Sicilian ever- 
F vi | 1 Aacſting Pea, with a le, Bea 
N 456. P. 293. — gr 278 8. 4 $30, Lavandula u ae C. B. 21. 
„ ee Le 5 diy Lavendula Oſficinarum.  Narrow- 


OY, OCT IAA.) os 22 11 85 = leaved or {mall Sammy, ow: >. 


* PLA a drone vonder Spike. W 
aF e TY ; AT 5 Nardus Germanica 7 rap... The, 


5 oO 00%"... + 1 4. 200088 con" broad-leaved-La- 
i BEES a e " , vender. — | 
N e 5 bh NF 456. 


Ne 456. p. 293. Ann. 1738. 99h. — nor, Capitts B Bon 2 
Sat T e 00 (034 nen vulgo Boerb. 180. Leſſer. Lion's 
1 | bad Dr WL Tail from the Cape. of. Good, Hopes: | 
Wann EIT, mn. i with a Cat-mi int Leaf. 
Ne 431. p. 201... "x ms ani  Lepidinm humile, incanum arvenſe 
r 13 ent 010004 TIO IIB Kr Gn Inſt. 8 16. Arabis five Draba & 
OO 2 9999 193% Naſtartium Babylonicum Lob. Ic. 224. 
enn ood) wall tobe) _. Hoary, dwarf Dittander. 
N? 457. 7.400. — 7 1759 979% Lilac Liguſtri Folio T; 602. Lilac 
n eee with Privet Leaves, faifly called tlie 


od 0 0 eln adit 6 Perſian Jaſmine. 

Ne 431. p. 201. „ A . A 9 3. Limonium lignoſum, Gallis viduum 
eee 1004 eee een. Ray. 35. Oy Sea- 
noel en r RG DEE; Lavender. 

Ne 466. p. 293.— 1 I 0 Limonium minimum, fla ellis to- 

bets P 93. wt od un e , tugſit, noſtras, The 2 
\ iti Car 64 D vender, with twiſted Branches. 

. a. UL — 830 Linaria annua, anguſtifolia; floſ- 

= ee culis albis, longius caudatis Triumph. 

TOON WY Narrow. leaved; annual Toad-Flax, 
5 Vith white Flowers, and long Spurs. 

No 447. p. 143.— 1 17 . 727. Linaria bederaceo folio, glabro 

AER i 5.399 - ſeu Cymbolaria vulgaris. T. Inſt. 169. 
3 ont ata e " Round-leaved Toad-Flax. 

— — — D — _— Lingua Cervina minima ; folio hs 

INDEED TOTS LITE ITN. Tuſo, undulato & ſerrato. An Ein- 
ua Cervina, anguſtifolia, lucida; 

folio ſerrato H. Reg. Par.? Small. 

Farts- Tongue, with an. obcuſe,;; 

ads. cent undulated, and ſerrated Leaf. 

— ñ— — H—  _ N. — 729. Lingua Cervina maxima; undulato. 
eee ee ee e _ folio, auriculato per bam H. Reg. 

e Mi Pan; Great Harts - Tongue, with 
adn undulated- Leaf, eared at the 
W ee = | Baſe, 
Z Q A ben 750 Lingua (wins minor, criſpa uno 
mY TAIT podiculo trifolia H. Reg. Par. Pluk.. 
Fb.. a6. 2. Small, eee 
dente bi wie Flarts-Tongue. 

— — —— — — 737. Tin gua Cervina or E. B. 
TR ene 353. Common Harts- Tongue. 

N' 436. p. 2, 73s set. Lotus bæmorrbvidalis, bumiltor &". 
e * candidior T. Inft. 403. Lower and 
Fu art eee I whiter, hemorrhoidal Birds- Foot 

Loo bbt oa nh add ninuntFrefoil.. - bb! CRIT 
x e 9a — No 431. 


ad nected 509 Bilde. Foot Trefoil of PE 


p — — — — — — 535. Lotus minor, glabra, foliis longio- 
| : eee & anguſtioribus. Hort. Edin. 
e, 0. e eee A. Birds- Foot Trefoil, 
Weed 5 e Vith longer and narrower Leaves. 
— — — —LU•— A 5 3 6. Lotus pratenſis, major, glabra D. 
1 | wh Vaillant. Bot. Par. Great, ſmooth, 
3 Meadow 338 Trefoil. 
5. „„ *ww_ ci Als 6 s LTychnidea Caroliniana; floribus 
N. 437. E 1735 5 a .quafe umbellatim diſpoſitis ; 1 5 luci- 
dis, craſſis, acutis. Marty n Hi. 
P. 10. Lychnidea of . — with 
umbellated Flowers, and ſhining, 
N 5 ttzhick, ſharp- pointed Leaves. 
N* 471. P. 621. — 1740. 933. Tychnis multiplex, flore purpureo 
1 2 RE 5555 Hs C. B. Double red fon jo com- 
| monly called Double. red- Bachelor 8 
3 4 Moth hat Button. | 
N* 452, p. 3.? 1737. "664 Lycoperſicon Galen 4 Apples 
OA OA ee ß ͤ 
N* 457. 2.408. — 1739. 880. Ly/imachia annua, minima; Poly- 
"\ goni folio T. 142. Small, annual, 
Looſe - ſtrife, with a Knot- Graſs ; 
Ne 421, b. 201. — 1732. 637. Lad machia Oita 1 FOE 13 
Wan ee "ou Jalappæ D. Sarrazen. Yellow Na. 
ſtrife of Canada. 


Ne 456. . 9 2 1738; 835. Matricaria vulgaris, ſeu ſativa, 


caulibus rubentibus H. L. Bat, Com- 
. 3 mon Feverfew, with reddiſh _— 
Ne 436. . 2. — 173%, 368. Marrubium album vulgare C. B. 

n e 733 5 Pin. 230, White rs aw 
— — — — — — 569, Marrubium album, anguſtifolium 
VV peregrinum C. B. Pin. 230. Narrow- 

= le bv leaved Candy Horehound. 

— — — D — 570. Marrubium album, latifolium pere- 
1 grinum C. B. Pin. 230. Broad- 
| leaved white 2 faie 
Ne 440. p. 1 — 1 631. Medicago annua, Trifolii facie 7 
44 . 178. | 1736: - Inſt. p. _ Annual Moon- Trefoil. 
— — — e eee b. Medicago maritima, jrifolia, an- 
———— ͤ „ hay; 1 or frudtu toroſo, non 


1.8 3 4 
N * 3 — 


; kk. alan: a en 0. Micheli Hort. Piſ. p. 110. 
0 Annual, Maritime Moon Trefoil, 
with a ſmooth Seed. | 


Ne 431, 


— 


4 9 * , +4 — bs 
* 4 
tf. Cala N 3 


v. 1. ne MAG)! - £732: 538 Meliſs Americana, erarroln a 
Domino Houſton, Strong -weting 
CORY N A W Sal Ancrican Baum. 

No bee, 293. — Dor N. 936. Meniſpermum Canadenſe, ſeandens 
umbilicato folio Ac. R. Sc. 1705. 
Fat, Of 116497 Climbing Canada Moon-Seed, with 

an . Road 00k. an alMmbmeatet Leif, © 
— — — — — — — ole Meniſpermum umbilicato folio, mu- 
eee ie IM cronalo, ad baſin non ſinuato. Moon- 
, gt Ant). vw Seed with an umbilicated, pointed- 

2 ww oy inet fe:teutiLeaf, not ſinuated at the Baſe. 

— —— — ow" +838, Meniſpermum bederageo falig. Moon- 
Seed with an Ivy Leaf. 
N* 45h . e. — 1 1739 88 1. Mentha anguſtifolia ſpicata C. B. 
3 0 601 227. Spear-Mint, or Hart-Mint. 
wn; a 9 es \ ee we "$82, Mentha anguſtifolia, altera, rugo- 
| JAD' ” het Aiduo Q 2 * for, ſpica birſuia. Rough Spear- 


eb Mint, with a hairy Spike. | 
436. 7 . — 1553 | 591. greg hortenfis prior Tuch. Hiſt, 
N Iv 2 


— — r 573. Mentha bortenfs ts verticillats; O- 
A N vg an odor C. B. Ein. 227. Mentha 
aasuarta Dod. Pempt. 95. Red Mint. 

— — — —— 977. Mentha Piperitis\ ON. Lond. Men- 
tha ſpicis brevioribus & habitioribus, 

8 W e e e foliis Menthe fuſcæ, ſapore fervido 

u e 0 , 0 ee K mein Pipers Raii Syn. Ed. 3. P. 234. 
e 0 r bas 35 þ jt! Ker r Mint. | 
ente prima Dod. Pempt. 
Ne 471. p. 621. 5 84. Mentha rotundifolia, odore Menthe 
RNomanæ, verticillis minimis Rand. 

Round-kaved Mint, with very ſertall 

* 1 %% M 5 {2, ..4* Whorls.. 

Ne 436. wo — — 73 574.  Menths” ſy oeftris; rotuntliore folio 
ntl of Paws 3, WO! C. B. Pin, 227. Horſe- Mint, r 
„ eee ee e e Fel- leaved wild Mint: - 
1 — — 5b 8 Mentha Hlveſtris, rotundiorè folio, 
0 - © 1» © parpureo flore Bot. Monſp. Round- 

48 wo; 23:34 mdmnst © Jeaved e with a Purple 

— n — ab ge Mentha Hlveſtris, "Mika latifo- 
Jie A, bt cnt e We, hir ann: Hairy, broad- leaved, 

. ka IDE 80 - ſpiked wild who 

Fe , 5. — 88 Mentba verticillata, Jongiori acu- 
| ar 15 49 Ml get at $6 33 Folio, odore aromatico. Whorled 
een en Ou Mint, 


f N n 3 a EY.M 
7 "s 
5 R  F 4 

— — WP — — — 2 ; 


my 


- _ hg, 5 
| 
\ 


5 we WET VBECS 2 4 F327 3 —— pointed Leaf 
e e ee and an Mg ol 4 | 
N* 1. 621 Ann. * Mentha rum Mentha rim ſpi 
1470 "471 pu ing: ws catum, . folio: longiore candicante 725 
% e TAP. Lon g. leaved Horſe-Mint. 
4 | 7 Fey's 3 956. 228 purpureum vulgare 
„ RY) "Raii, alert oct common Yarrow, or 
N*l4an's. 9.8; 7. as 1 66 ' Milleria, ampli few ulariæ fo- 
5 * 5 e 1755 af liis, maculatis, Milleria, with 11 
V ſpotted. Fig- wort Leaves. 
N 421. P. 201. — 1 2 Milleria Parietariæ folio, 'capitny« 
125 wy . Lin tv 78 : 539; lis congeſtis, planis. D. Houſton. Mil 
leria, with: Pellitory Leaves, and 
plain Flowers, heaped together, 
340. Milleria Scrophularie -amplo folio, 
©  floribus laxe ſpicatis. D. Houſton, 
* Milleria, with a large Fig - wort 
br 6 e OO EN . Leaf, and Flowers 3 Spikes. 
N* . P. 3. — 1 5 Molucca levis Do Pew . 92. 
OM mY 8 7 3 ; Smooth Molucca Baum. oa 
— — — — — — 579. Momordica vulgaris J. of 2. 103. 
7285 VVMale Balſam- Apple. 
— oh — — — — 230: Momordica Zeylanica ' pampines © 
| vel fronde, fructu longiori T. Inſt. p. 103. 
N Pandi Pavel. Hort. Mal. 8. 17. 
Balſam Apple of Ceylon, with a 
NS 1 „ and a _— Fruit. 
N* 445. p. 24. Wo 6 0.  Myoſotis hirſuta minor T. Iuſt. 245. 
en 58 . Small, hairy, Mouſe - Ear Chick- 


* 2 


7 . 
WEE 


. PSII 2 8 RIES on,» . a =_ "= 
2 — — , — 2 


N".447. p. 145.— 1 6. 2. Nerion foribus rubeſcentibus C. B. 
OY 45. 73 195 464. Oleander or Roſe- Bay. * 
N* 2. —— 1735.6 I. Nicotiana major anguſtifolia'C. 
. ” Mt) 785- q 170. Narrow-leaved Tobacco. 
— TEES up 2. Nicotiana major, anguſto, longoque 
folio, caulem fere amplectente. To- 
bacco with a long, narrow Leaf, al- 
| NC MONT moſt embracing the Stalk. 
— OO 6e. Nicotiana latifolia major albo flore. 
82 „ og Ex Inſula Tobago.” Broad - leaved 
To obacco, with a white Flower. = 
I, 202, — I 2. Nigella anguſtifolia, fore majorts 
4 ? PLE 73 $45 Ty P Aan 25 B. Narrow. 
leaved Fennel- Flower, with a large, 
ſingle, blue Flower. n 
N* 471. 


Nia ns un gte, Il gen bee 
tA <7: Bok ild, horned Fennel-Flower. 


*. 4 1 LD . — n TASRS 427% Nigella, Here minore, arnplict, can- 
* N44 EY | * 14 WY: B. 145. Fennel-Flower with 


io x arty 45 1 
Aber 3: ſmall, white, ſingle Flower. 


5 10 201. —_ Foo NI 64. Nigella Orientalis fure . 
i ſeminè alato, plano. T, Cor. 19. O- 


N. iin nl (231 unte Ky e 
8 rl wot” Ti 4: ads TH ©... riental Fennel-Flower, with a yellow 
ri „ a tf eg fn : $ 7? 1 


22 ä Plower, and a flat winged Seed. 
445. F. * — 4735. 0G Nummularia major, lutea C. B. 309. 
2 25 + Money-wort, or Herb Two-pence. 
N 457: 5. 408, 17 39. tt Oldenlandia humilis, Mſopifolia 
ALES ry nh Plum. N. G. 42. Dwarf Hyflop- 
B leaved Olamlandia 
w 46 P. 3. . nd 7 ; 2 ah Omphalodes pumila verna ; Symphyts 
. folio T. 1uſk. 140. Low, vernal Ve- 
KT nus Navel- wort, with a Sn. 
PP att ABT, af eller Borags,,. . _ - 
— —— — 2 5 I a ; 5 -Onagra 7 4 s villoſa, flore 
n 8 5 El ho ky * mutabili Hort. Elt. 297. Tab. 219. 
e 0 E HFairy Tree-Primroſe, nach 
nn dev int 83 1? 8 oy 5 It's 
; 1 FY 0 oy his e nt ER + 
1 4 4 75 — rchis galea & alis fere cinereis 
447 . REY — ali 755 F. B. 11. 735. The Man. Orchis. 
N* 471. 7 622. — cif 988; Oftrys Americana frutfiu Lupuli. 
| 5 5 Ve N 1 Ind. Hort. Cbhelſ. American Hop 
| e ee ee e 4 
N. 57. N. FEED 1 865. Oxys lutea, ricana, procum- 
m 0 5 n 1. Bens. Procumbent, T 
. | | Wood- SOL. | 
Ne Lee . 14% 939. Parietaria Pohgoni folio, caneſcens, 
tet ods 25 4 Pellitory, with ant 
a 


1 1 6. 4 Parnaſſia paluſtris vulgaris T. 
4 1. 45, wt 746 15 nſt. 240. Gramen Parnaf i, allo 
1 1925 bc al © * fimplici_fore...C. B. 309. Graſs of 
YH _ Parnaſſus. © 
4365 z 99 — * 7 45 3. . 3. Paronychia Hiſpanica Cluſ. Hiſt. 
xxl. Silver ſcaly- headed 7 
Cn : * y 8 * tain Knot: Graſs. e 
N* 445: $14. unn 1735 675 8 Paſtinaca ſylveſtris, latifelia, ; 4 
ON GE ale TA . Briacs D. Boerhaave. Auſtrian wild 
| 1 PAL 1433.07 ech Parſnep. 45 08 0 TIN * 
Ne 107 2 75. = * e 623. Pen aria perennis, repens, "Iati- 
folia. Broad-leayed, creeping, pe- 
| rennial Arſmart, 


v 0 L: vit Pult hi 05 you! 6 I. Ne 467. 


nan) 3b: aver CORE: e 


8 


4 * e Ar, eln 


K PR Ks Ys L 2.96 
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Ave 
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Ne 457: P. 409. 


> A. WW P. - 


, 48 We | 
Ano, 1 8 86. Perbinta W N 922 ha 7 
. 457 9.48. 739 120. - Narrow-leaved Perivinkle. 
2 335. Petaſtes major & vulgaris C. B. 
n A 197. Butter- bur, or Peſtilent- wort. 
e — — * — — - $88. Petaſites major, floribus albis, ſpica 
| yi +». bipedali D. Bobart. Petaſites major, 
1 pediculis longis inſidentibus R. 
On. 111. 179. Butter-bur, with 
TOES Flowers on long Pedicles. 
— — — — = — 889, Petafites minor, folio T. Magin, 
. Mor. H. Reg. Bleſ. 
— 1 7 37: 786. Petiveria Solani foliis; loculis 72 
as jo 8 90 Plum. Nov. Gen. 50. Verbenæ 
24a Scorodoniæ affinis, anamala, flore 
_ albido ; calyce aſpero; allii © odore, 
Sloane Cat. Jam. 64. Guinea Hen- 
1470 V 
— 1 7 39. 8. go. Pblomis acuminato, viridi, ſplen- 
diente folio; flore purpuraſcente, cau- 
Abus villgis. Sage Tree, or Jeru- 
alem Sage, with a ſhining, green, 
| Pointed Leaf, a purple Flower, and 
| airy Stalks. | 
„ 7 . 8g it. Phlomis Hiſpanica, fruticoſa, can- 
5 h didiſſima, flore ferrugineo T. Inſt. 178. 
White, fhrubby Spaniſb Sage 8 
or Sage of Jeruſalem. 
— ä — H —— — gas Phlomis Narbonenfis, Hormini £. 
FU? ns EE avs Weep; lio, flore purpuraſcente T. Inft. 178. 
R « 88 Narbonne Feruſalem Sage, with a 
ö _.  clary Leaf, and purpliſh Flower. 
1 7 33. 584. Phytolacca Americana majori fructu. 
I. Inſt, 299. Solanum magnum Vir- 
. ginianum rubrum Park, Theat. 347. 
8 wh Virginian Poke, or Pork Phyſick. 
— — — — — — 38 6. Phytolacca Americana, minor, bacca 
| monopyrena. Solanoides Pariſienſnum.. 
| Small American Nightſhade, with 
EDI one Seed in a Berry. 
— 9. 8 93. Phytolacca fructu monopyreno, ma- 
a. 8 - fore, folio longiore, age American 
e e IR _- Nightſhade, with a large Berry, and 
e one Seed, and a long, Mook 
Ne 476. p. 3.— iy 7 ; 3 8 5.  Phytolacca Mexicana, baccis fe l. 
| 2 53, Hort. Ell. 318. Mexican Night- 
2g _ we with ſeſſile Berries. 5 45 
0 4 0 


MN? 452. p. 3. 


N* 457. P. 408. 


N. 436. P. 3. 5 — 


F 


" 3 4 


: f pi ſella "major, unbeltifera 
N "7 788 > He, trbcaules 2 ft. A . 


Wau. b. 1 Ann. 


* Fein _— bY 3 * he + 
a” : N f Af", . eu. Ton, Great — 
Rr ES $353 Mien... 
4 + 3 v4 + # 
N*456, 5.29 3. — . 8 59. Pinus Halpern; foliis tenui bus, 
Nen oo gh tt lei virentibus. Aleppo Pine, with 
K e 5 5 N : | 1. „n lender, bright green Leaves. 3 


— — — — — — 8340. Polium erectum minus anguſtifolium. 
AA Polium Hiſpanicum tenuifolium, 
eee fore albo, capitulo breviori F. 207, 
e narrow. leaved , opright Poley- 
„ Mun. 
N' 447. P. 146. in, * 36. 737 7. Polygmatum latifolium, flore ma- 
„%%% 
oF + Seal, with a large, ſweet- ſmelling 


x% | e F fower. 
— — — _ — — Ws 48, Polygonatum latifolium vulgare C. B. 
NY e Common Solomon's Seal. 


. — 8 e Polygonatum majus, vulgari, ſimile 

„„ 58 Wind . 529. The greateſt So- 
e hls ee lomon's Seal. 

— — Þ, 145, — — 735- Polypodium Cambro - britannicum ; 

„ bpbeinnulis ad margines laciniatis Rai 
e Y UE Syn Med. it, . 35. Laciniated 20 
. b  pody of Wales. © 

__ , — P. 146. — — N 36. Polypodium murale, a; e 
3 1 5 4 Petiver Bat. Hort. Wall Polypody, 

EE, „ with ſerrated Leaves. 
Ne 471. p. 622. — 1740. 940. Poly podium ſenfibile Munting. Hi N. 

. OITL Senſitive Polypod j 

N' 456. 9.293. 1738. 841. Populus nigra, folio maximo ; gem 
V mis Balſamum odoratiſſimum fundenti- 

| u Catef., Hiſt: Tab. 34. Large- 
r leaved, odoriferous black Poplar. 

N' 447. 2.146. — 1746. 3 740; Prenanthes Americana, folio lato, 

2 £2", , bipennem militarem referente; flaveſ- 
cente fore. American Prenanthes, 

J ew A0G Tat with a broad Leaf, and a yellowiſh 

2 F Flower. 

N* 471. p. 622. 5 4 11740 941 Pſeudo-Difamnus verticillatus odo- 
e SG , Tus C. B. Sweet-ſmelling. baſtard 
ON | + Dittany. 

N* 445. P. 3 — . 6 Phllium - anguſtifelium, Pereme. 

8 OS, .. Phllium majus ſupinum C. B. 191. 
8 % 7 * » Perennial, natrow-leaved Fler wört. 


1 | 
* 5 


if 


” "0s 


: — 2 9 
, . ˖ * - 2 
N * _ n rr nnr —— * 8 * 
ae Don RE EEE. es. 3 - 4 - TS 
a —* 
— * * 


„ e „ L 


„ A mum 


Wogan 47 Ao 


bee” nay 1 nn ARREST, 


h ge = n 


MN 445 f. "nie 5 557 Phe highs, ehen, a, ig 


er e e olium, annuum. Great, upright, 


. 80) een narrow - leaved, annual Flea- wort. 
— — — bee Tk 78. Fhllium Bioſcoridis, vel Indicum, 


| N «4 Crenatts follis C. B. 191. Indian Flea- 
ade n I © AIRS, . wort, with notched Leaves, | 
TS — — 6. 79. _ Phllium majus, ereum, atife. 
dan fre VARIANT} LY Hum, annuum. Pſyllium majus, erec- 
wort tum C. B. 191, Annual, broad- 
r Ileaved, upright, great Flea- wort. 
Ne 436. p. 3.1 7 3 3- *. Piarmica Orientalis, Santoline, fo. 
| lo flore minori T. Cor. 37. Oriental 
 Sneezwort, with a Santolina Leaf, 

e = and a ſmaller Flower. 
Ne 440. p. 175. — 1734. 634- Pulegium anguſtifolium C. B. 222. 
Pulegium Cervinum Offic. Hart Pen- 

ny-royal. 


4 i 


1 * ? 


. r eee ee eee anguſtifolium fore albo H. 


Reg. Par. Hart Penny-royal, with 
a white Flower. 
This Plant is almoſt 3 Times as 
dig as the preceding. 


oy — — — a 3 636. Pulegium latifolium C. B. 222. 


Penny- royal, or Pudding-Graſs. 


45 


— Sow r 6 37. Pulegium latifolium erectum. Up- 


right, broad-leaved Penny- royal. 


N? FRY . 146. ä '1 1756 ah Pulegium minimum, Serpylli facie. 


The leaſt Penny-royal, with the Ap- 
Oy I WLAN 2h pearance of Mother of Thyme. 
Ne 431. Pp. 202, — 1732. 544. Pulmonaria calyce vgſicario. Lung- 
Ai sachen wort, with a Bladder- like Empale- 
BK WIN em 

Ne 452. p. N Ani, 193 7. . Pyrethrum 560 Pyretbrum 
hb ae fore Bellidis C. B. 148. Chamæme- 
lum ſpecioſo fore, radite longu, fer- 
vida D. Shaw. Phyt. Afric. Spec. 

| No 138. Pellitory of Spain. 
— — . 4. — —— . > 8. Pyrethrum fruteſcens Canarienſe, 
Leucanthemum Canarienſe, foliis Chry- 
Vantbemi,  Pyrethri ſapore T. Inſt. 
666. Shrubby Fyrethrum of the 


« + © 
* 


i Canary Iſlande. 
— ——— — — — 18g .Rapantium Americanum, flore di- 
NSW LIONS lute cæruleo Ac. Reg. Par. Ameri- 
N inn hin Bos Rampion, with a pale, blue 
Flower. 


Ne 436. 


(IN SL] pt | 


= _— I I>H- if 
288. Rapurn 1 Path fore 
en : e Plum Cat. p. 5. Ram- 
wet Lab“ ae were * pion. with a Throat - wort Leaf, and 

+ r ee ee A purpliſh Flower. 
N 452. wo 4. a > vo 7s 5 Kapuntium Virginianum, foliis " 
"IU R longis, floribus parvis cærultis; ſpice 


Ps Rs 
#54 4 


ar rat I AT: 0 laxa. Virginian Rampion, 

BY oa 1 with oblong Leaves, ſmall blue 

ve Ae e ere v6 Flowers, and à very Tongs” ooh 
on a0 ane git] -* Spike | - 


wo; As aun 40hcng ae — 791. Reſeda alba J. B. 111. 467. 


er ene eat, white Baſfard Rocket. 
—E x — = 792. Reſeda criſpa Gallica Bocce. Rar. 
7 TEAR © 76. Curled Baſtard Rocket. 
6. 15 de Ricinoides Americana, Alni falio, 
"2 f K * 1999 589.  oblongo. A Duo Houſton. An Ri- 
— EPnordes Americana Caſtaneæ folio 
Plum. Cat. p. 20. American Phyſick- 


nut, with an oblong Alder-Leaf. 


atop Th ty 
1 5 
1 1 


Ne 445. p. 3. 45 WE 5. T3 Roſa moſcbata fore pleno C. B. 


| 482. Muſk-roſe, with a double 
n v& AE 


N' 457. P. 409. = N 1739. 605 Roſa Pinpinelle folio, Scotica - tes 


anter variegalo. Roſa Ciphiana 
115 « NODE Siddald Scot. Iluſt. Striped Scotch 
6 fla, cer Roſe. 


N* 445: 2 5 — 185 687. Koſa rubra, plena, ſpineſiſſma, pe- 
Aunculo muſcoſo Boerh, Ind. alt. 252. 


| - Moſs Roſe. 
Nn {+ 409. — 135 96. Roſa ſytoeftris, Virginienſis. Wild 


Virginian Roſe. 


"I" 445: 2. $ 17 3 5. 682. Salicaria Hyſſopi folio laliore T. Inſt. 
5 n f Graſs- Poly, ſmall Hedge- 


Ali 14 mw .- Hyſlop. 
Ne 447. P. 146. —' 2 70. 742. Salvia Africana „ 3 folio 
133 Scorodoniæ; flore violaceo H. Amſt. 2. 
181. Shrubby African Sage, with 
a Woot- Sage Leaf, and a Violet 

Wo OLE Coloured Flower. 
Ne 456. p. 293. 1738. 945 Saxiſicga rotundifeiia alba C. B. 
e rites ,, White Saxifrage. 
— — — — — — 34. 3, Saxifraga verna, annua,- TT 
. 252, Sedum tridafylites teftorum 
ene C. B. Rue Whitlow-Grafs, | 


* 
» a8.» „ 4 
. a - U n A 


No 445. 


X's (449 21 UE n. 1788. Wy 5. "Scabiaſs Py gabe, foliis 


berlin lacinias diviſis C. . hag I. 
Field- Scabious, with LATED cut into : 


4 x. bk "s 2 1 1 
— 3 * 
e : . » ys * 1 " * A 


; FAO 9 ne, very fine Segmente. 
— — —— 6 64. Scabioſa capitulo globoſ major c BR. 
oo e L-QTISES SOLY (112.8 290, * Seabioſe - miner.  Maithiols. 
ee RN 80 8 ON great Scabious, with a globoſe 
ee ee Ng | 


e — — —— — 68 5. Scabioſa capitulo globoſo, major, 
N ©, " acutiore folio, tenuiter diſſecto. Great 
4 Scabious, with a globoſe Head, and 
ILY 5 2 a ſharp-pointed Leaf, cut into very 
I . 8 ie fine Segments. 
4 + — — — ä — — 686. Scabioſa capitulo globoſo, tenuifolia, 
W n A Pediculis forum prælongis. An Sca- 
en ed. e Bioſa capitulo globoſo minor C. B. 
Scabious. with a globoſe Head, fine 
cut Leaves, and very long Pedicles 
AVE Mt \ to the Flowers. 
— — — — 8 — #7 Scabioſa peregrina, rubra; ; capital 
„ OBE ds oblong o C. B. 270. foliis integris, 
n W Red Scabious, with an een Head, 
N 4 e HD e and entire Leaves. 
Ne 436. p. 3. — 17 33. 590. Scabioſa ſtellata, Orientalis; foſes 
8 lis marginalibus fimbriatis, Starred, 
oriental Scabious, with the marginal 
Os LDL Flowers fimbtiated. 
Ne 440. p. 173. — 17 34 636. Scorpioides Bupleuri folio C. B. Pin, 
| 6 3425 287. Prickly Caterpillars. 
— — P. 176. — — 639. | Scorpioides filiqua craſſa Boetii Ger, 
110 |  Emac. App. 1627. Caterpillar with 
a-thick, Fel. 
640. Scorpioides filiqua friata, minus 
aſpera. Smoother Cf wich 
| a ſtriped Pod. | 
— — — — — — 641. Scrophularia flore luteo EC. B. 236. 
1-5 : Yellow flowered Figwort. 
— — — — — — 642, Screphularia folio Urticæ C. B. 
Wg | 236. Scrophularia peregrina Cam. 
Hort. Icon. 43. - Nettle-leaved Fig 
; 4 (04 wort, 
— D — — — — 643˙ Scropbhilaria. Lamii folio D.-Bobart. 
8 TELE Figwort with an Archangel Leaf. 
— — — H— — — 644. Scropularia nemorenſis; folio Ur- 


lice rugoſo ; fore atro- 3 C. 
cer; 


| 
1 
| 
| 
j 


* 


3 e FE RA 5 8 Wer 4 on bu. a; 234. Fi igwort, with-2 
TS. — aan rough Nettle Leaf, and a dark · red 
208100555 4 „ | Flower, | gi Bs, falta Cad. 
„ 1 6. Ann. x Scrophularia Orientalis, follis Ca 
N 440. . 7 nike ? N T. Cor. 9. Oriental Fig- 
EET x WS wort, with Hemp-Leaves. 
— — — — 45 Scrophularia ſaxatilis lucida, La- 
n 5 erpitii Maſſilienfis foliis Bocc. Muf. 
41 3. 166. Shining, Rock Figwort, with 
the Leayes of Laſerwort of Mar. 
„ 1 80 Files. | 
th} ad) | ee wes} Fr}; >; 6 Scrophularaa Scorodonie folio Mor. 
| Hiſt. Ox. 482. Fi igwort, with 3 
- wy, eee Wpodatape Lear. 1 
1 Senecio Americanus, „%% "AA 
* 457; . 499. 1735. = - nitide ſerrato, _ Groundſel, 
with a haſtated Leaf, neatly ſer- 
b. 12 rated. 
N 271 7. 622. 1740. 942. Senna Italica, five foliis obtufs C. B. 
— ' Ttalian Senna. 
* 456. 7. 29 3. — 17 38. a. Serratula Marilandica, foliis glau- 
FT" oy 4 5 py | [00s Cirſi i inſtar denticulatis H. El. 


11 354. Saw- wort of Maryland, with 
N 6 N © glaucous, indented Leaves, like Cir- 
Aum. 


N. d. Py 202. 1 — x7 33. 645. Sherardia nodiflora; Stæcbados ſer- 
| POTS L322 21 1 rate folits D. Vaillant. Sherardia 
iN x 8 3 e 2 \ ROI” flowering. at the Toints, with the 


LI TS, SR BITTER of Leaves of ſerrated S æcbas. 
— — —— — 5. 546, Sberardia repens, nodiflora, ſubro- 
i eee eee r SME 'tundo folio D. Houſton. Creeping 
Tt TOE & 207.1438 14 Sherardias flowering at the Joints, 


2 170 eF ir with a roundiſh Leaf. 58 
— — vey — — W 547. ©"Sherardia ſpicala, annua; fre 2 
e ruleo; feliis anguſtis, & ſerratis D. 
eee Huſin. Ka ſpiked Sherardia, 
with a blue Flower, and narrow, 

. : ſerrated Leaves. 

: N 471. D 622. _ e 9435 Sideritis Romana, utriculis foingfs: 

Pot gig, ane, wh H. L. Bal. Roman Iron-wort, with 

A Me prickly Empalements. 

40. e. — we . Sinapi Hiſpanicum pumilum album 

9 i 5s one T. Inſt. 1275 Dwarf, L 5 ou 

FAT watt. 5 235 Wos Mutant. 
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3 4 Gtteheueyd, Plants, 
N* 431. e: 202, Ann. 455 0, Sina piſtrum Americanum, ſpinaſum, 
Hay bats. +: Pt cli] ore carne z, foliis Irifidis & Mingue- 
j i tiais D. Houſton, FOOT 
Nee . 146. = regs k 1 Sium aromalicum, Sin Offcina: 
ode edt I rum T. Inſt. 308. Siſon quod Amo- 
| p48 25 Tk 85 ; ; ; . * en mum Officints noſtris . C. . 154. 
; e .. 
Ne 4 5h Py 2.4 400. N 7 39: 898. Sium umbellatum repens Ger. Baur 
| 2236. Creeping Water-Parſnep. 
v. 44 5. p. 4. N 17 35 690 Solanum Americanum, glabrum, a- 
5 cd inis puniceis, majoribus. Smooth 
| WT, CL Re NCD eee Nightſhade, with. great, 
| F 074 SIP» red Berries. 
N. 4 5 7 7. 409. ie! 1739 809. Solanum fruticoſum, Africanum, 
RE eee Tami foliis. Shrubby, African 
n wy 6 TOY Nightſhade, with Bay- Leaves. 
N? 452, p. 4. 275 7. 79 3. Solanum fruticoſum, bacciferum C. B. 
SD 166. Tree Nightſhade. 
| „ "1735: > ip Solanum Cuincenſe; fruftu Ceraf 
e eee nigri forma & maͤgnitudine D. Fu: 
e n enen ANG ng | 41 Nightſhade of Guinea, with 
A Ne dee No ky ruit of the Form and. Size of a 
e RS no” Ye black Cherry. 
— — Pp. 3.— — 686. Solanum hortenſe; fnuatis foliis; 
| FE F acinis ſaturate virentibus, Garden 


7. eaten Nightſhade, with ſinuated Leaves, 

n of SON i dark- -green Berries, 8 
— — — — 11 — Lo 68, 9. Solanum nigricans, hortenſi ffi mile 
1 eeeelatius, Virginianum, flore foris pur- 


pPeuraſcente. Blackiſh Virginian Night- 
0290 oi inn T7 $22 4... thade, like the comman age, but 
” tft or on en et e ee larger, with a Flower purpliſh on 
e ord een 
— —— —— 1 Solanum nigricans, bortenſ fimile, 
Ce dg minore flore & fruftu, Ex Inſula To- 
ago. Blackiſh Nightſhade, like the 
common one, with a ſmaller Flower 
| FA a and Fruit, From the 1/land Tobago. 
_ I — — * . Solanum Officinarum; acinis luteis 
5 C. B. 166. Common Nightſhade, 
Are with yellow Berries. 
— — b. 4: — — 3 Solanum QOficinarum; acinis_puni- 
e ceis C. B. 166. Common Night- 
Joern N _ ' ſhade, with red 1 as 
Ne 431, p. 202. — 1732. Spergula que Alfine ſaxatilis 
2 4 5 ID . 73 56: multiflora ; KW ada ay 
is 


145.4 


\'s 


is ha TY | 
ATT 3 4 ( 10 90 Pins PT i 
any - flowered Rock Deich ed, 


355 K a capillaceous Leaf. 

N* 4 6. P. 5 1 . 1735. 897: Spermacoce verticillis tenujoribus. 
ng ? Hort. Elt. Tab. 277. f. 259. Sper- 
macoce-with flenderer Whorls. 


3b 4 1. 9 a | — v ae Stramonium; foliis ſabrotundis, S 


denticulatis. Thorn - Apple with 


= . roundiſh, ſinuated, and indented 5 


. . _ 
Ne 436. p. 3. — 1733 592.  Symphoricarpos ; foliis alatis Hort. 


Elt. 371. Tab. 278. Symphori- 


- e carpos with winged Leaves. 
— — Pp. 4. — — — 593. Tanacetum Africanum, arboreſcens, 


Amſt. 2. p. 201. African, arboreſ- 
cent Tanſey, with Lavender Leaves, 
and a multifid Leaf. 


— — of — fe. — 594. Telephioides Græca, humifuſa ; fore 


 albo T. Cor. 50. Greek, procumbent 


oh Taoelepbioides, with a white Flower. 


No 4 802 756. . Teucrium Hiſpanicum, latiore folio 


T. Inft. 208. Spaniſh Tree- Ger- 


eee „ 
Ne 456. p. 294. ä 1538. 846. Thapfia latifolia villoſa C. B. 348. 
n Broad-leaved, hairy Thapfia. 


N* 471. P. 622. "©; - RG Thlaſpi OF. Thlaſpi arvenſ, fu. 


quis latis, Treacle - Muſtard, or 
1 3 Penny-creſs. 

— — — — — — 943. Wlaſpi arvenſe, minus, luteum Park. 
eee ee Small, yellow Treacle-Muſtard. 
Ne 445. P. 4. — 1735. 696. Thlaſpidium Apulum, ſpicatum 7. 

NV e 4 5. Spiked Apulian Thlaſ- 
tid LISTS. AEM. -- 

Ne 452, P. 4, — 1737, 794. Thlaſpidium fruticoſum ; Leucoii 

FR "OR folio ſemper. florens T. Inſt. 214. 

Thlaſpi fruticoſum, Perſicum, foliis 


Keiri, flore odorato Zanon. 196. Ever- 


flqowering ſhrubby Thia/pidium, wo 
8 Oy t 2x5). A a Wall-Blower Leak. 

Ne 447. P. 146. — 1736. 745+ Tilia Caroliniana; faliis acumi- 
FN ef nuatis. Carolina Lime- Tree, with 

2 * 3 pointed Leaves. 
Ne 436. p. 4. F 733: 595. Tithymalus Americanus, Fs” 
N n mus; Ocimi minoris folio. Branched 
American Spurge, with a Leaf like 


YEN TO 1885 FOO ſmall Baſil, From Dr Houſton, 
VOL, VIII. Part ii. 5 M Ne 440. 


foliis Lavendulæ, mulliſido folio. Hort. 


801 


Ebeldinbef "emit 


N* 0. 176. Ann. 1734. 6 7 ragopagon gramineo folio, Kal 
44 9. AG / 3. 1 rubente fore. Col. 291. Graſs-leaved 
SGoat's Beard, with a fine red 


88 nne | 
Lane moos 985 Tragopogon luteum, faliis - grami- 
e ee eee BEAN (0p! purpuraſcente Boer, Ind. 


All. p. 90. Yellow Goat's Beard, 
with graſſy Leaves, and a purpliſh 
Stalk, | 
N52. . 19 I 79 I Trichomanes five Pol; Ip richum ON. 
28 cinarum C. B. 556. g black 
| Maiden. Hair. 
N? 436. Pp. 4. — 1733. 396.. Turnera frateſcens Ulmi falls Plum. 
ES 5 1 21991, Nep. Gen. p. 1 5. Broad- leaved Tur- 
MISS: 
N 43 56. p. 4. — 1733. 597. Turnera Lycopi folio; flore am- 
Fe pPliore. Ciſtus Uriice folio, flore lu- 
\ teo 5, vaſculis trigonis Sloan Hiſt. 
5 05 ed Fob . T00, 127. 142. 4& 5. Nar- 
ior ERS Fas Ky Turnera, with a large 
| 8 Flower. + | 
Ne 452, p. 4. — 1737. 796. 7 urritis oulgaris ramoſe T. Inſt. 
2ẽ᷑24. Piliſella filiquata Thalii Tab, 
. vii, Codded Mouſe- Ear. 
— — H H— — — 797. Turritis Leucoii folio. c inf 224 
3 ä Trreacle Wormfeed. 
— — — — — 798. Turritis Leucoit folio; ori bus am- 
LS CE SOR” plioribus. Treacle Wormſced, with 
ä e larger Flowers. ' 
— — — — — — 799. Unmaria Cluſ. Hiſt. cxcviii, Barbs 
| e e eee Capræ fliribus compactis C. B. 164. 
a „ Meadow. ſweet. 
— — — H— — 800. Ulmaria floribus in longas ſpices 
RH IQ. „ congeſtis Boerh. Ind. Alt. 295. Barbs 
Capræ floribus oblongis C. B. 163. 
Goat's Beard, with Flowers in long 
IR Ve] Spikes. 
N' 471. 2. 946. — 2740, 946. Urtica pilulifera Parietariæ 22 
3 Hort. Reg. Fart. PR Mar- 
| n joram, 3 
Ds ahe 65 3. Fs: — 947. Valerianella * Pallato c. B. 
— — Corn-Sallet, with a ſtarred Seed. 
N' 446 p. 4. ob © 173 5. 697. Herbend Americana, Suntlivrs. Ur- 
| 3 , tice longiori folio z, ſpica fere ſimplici; 
| . flare allo. Low American V en 
g with 


_ 1 
4 1 * 


4 


* | * 
5 4 cder, of Phan. oy 
i = lk aa KD With a long Nettle Leaf, an almoſt 


VO AI Ns ſingle Spike, and a white Flower. 
Ne 445. P. * Ann, 17 3 5. 98, Verbena Americana; ſpica multi- 
en ti plici laxa. An Verbena Caroliniana; 
7 8 8 0 Meliſſæ folio aſpero Hort, Elth, 407. 
American Vervain, with a manitold 
a N | E N 8 | - looſe Spike. 
Ne 456. P. 10 —_ 1738. 9255 Verbena Bonaritnſis aliſſima ; La- 
RN i Os ES - .,..-, vendule Canarienſis ſpica miltiplics H. 
AD e 1 26": Tall Yerevan, with a mani- 
5 JC OS XR SPAR... 
N 445. P. 4.— 17 38. 699. Verbena Lyuſitanica, laliſolia, pro- 
e e Eo NG cerior T. Inſt. 200. Taller, broad- 
a RG. oF leaved Portugal Vervain. 
— — — — — 700, Veroena peregrina, foliis Urtice 
| Dod. Mem, Foreign Vervain, with 
| e NMNetttle Leaves. 
N 447. P. 146. — 2736, 746. Veronica Cymbalariæ folio, Verna 
| N $i TI. Inft. 145. Aline Hederulz folio 
C. B. 250, Ivy Chickweed, or 
. 1 410 281 65 mall Henbit. 
— — — — 747. Veronica floſeulis oblongis inſidenti- 
& *0 us; Chamedryos foliis alternis H. L. 
2 . | Bat. 622. Germander Speedwell, 
WE Senn, - 61 50% + Wh ateerants Leaves; and Flowers 
e on long Stalks. 
— — — — — — 748. Veronica mas ſupina & vulgatiſſi ma 
| OY C. B. Male Speedwell, or Fluellin, 
N* 436, 55 4 — 1733. 598. Virga aurea major, foliis glutinofis 
1 | | S graveolentibus T. Inſt, 484. Great 
golden Rod, with glutinous, ſtrong- 
n e ſmelling Leaves. 
Ne 456. Pp. 294. 1755. 8705 Virga png ee cæſia, gla- 
„ bra H. Elt, 414. Smooth, glaucous 


on. 


. N 
A 
, K 
* - a — * . % 3 1 i 1 "I 1 . 4 
3 — —— — . 2 —— D : — he — — — 8 Et at” 
mo. — — — — 2 P — a — — — > IS > 2 — N 2 — 2 Wes * 3 — $ — RY ra — = ry — 92 pe. 
4 js - . * , 8 18 *, 1 * 5 ut a \ K 
Cy * — 5 Fam a en q W hw.” _- , — * . n N * der — 2 * + 0 n 8 — 5 8 ” k 0 ks _ SIN n 3 
_- * us — A . 5 a 0 4 . 
* _ 1 ad, "Es 2 CRISS 2 oy — — 5 je. — 7 7 
. — 8 3 0 Ml Pp > * 
* 5 a I 4 * < l « ” 
—— — D : — —— Dag x ft 5 * 0 — ; 
K — . „ o 


—_ 
* 


——— 
8 2 


17 
if 
q 
& 
y 
4 
4 
ö 
! 
j 
„ 
4 
4 
. 


"4 
— . 
— 8 
. : 
bs Y 


opts golden Rod of Maryland. : 
— — — — x — 849. Virga aurea Nove Angliz, lato, 
e rigidoque folio Par. Bat. New Eng- 
land golden Rod, with a 21030. 
| ſtiff Leaf. 
447. P. 146. — 17 36. 749 Virga aurea, ſeu Solidago etre, 
| Americana; caule mulliplici Pluk. 
_ Phyt. 235. Ff. 5. Tall, American 
N golden Rod, with a manifold Spike. 
— — — — — — 750. Virga area Virginiana annua Za- 
Os r tv ON £G'G, Annual golden Rod of 
en Virginia. | 
7 — No 436. 


804 / | Same Een Tmpregnation | 


niana. 2 rga aurea, Lene M., 2 


- act” di r u 5 l denn, fol brevioribus ſerratis Hort. 


50300 269 ; u 10 301: ben 29065 411. American, rough g olden f 
api 10 ag fr n amamnRall,- with: ſhort, ſerrated 22 2 
N' 456. p. 29 4. — 1 1738. 950. Virga aurea vulgaris latifolia J. B. 


* 11. 1062, Common golden Rod. 


Ne 4 36. p. ha fly Y 3 3: 600. Vitex foliis 2 ; Canra- 


bis modo diſpaſitis C B. Pin. 475. 

n ebnen donde 1 The chaſte Tree. | 
N*.431. P. 202. —. 173 3. 550. Hold} Americans; 8 2 io; 
n B.irſulia lappacta obhſita, a D. Houſton, 


. Gronovia ſcandens, lappacea, pampi- 


180 nea fronde Houſton. Martyn. Hiſt. 
Plant. rar. Dec. iv. No g. Climbing, 
rough Gronovia, with a Vine Leaf. 


N 37. p. 409. Fe + 10 7 739. 900. Vulneraria ereta, annua flore ſub- 


rotundo, leviter crenato. Loto affinis, 
4 folio Dod. Mem. Upright, 
annual Wound-wort, with a roundiſh 
i 3 . Leaf, ſlightly crenatel. 
N47. P. 622. — 1 740, 949. Vulneraria ore purpuraſcente Corn; 
any 44 3 Wound worth, with a purpliſh 
i a -2 Flower, W 
— H— — D — — 9 80 Vulneraria pentaphylles Tourn. 
| | » Anthyllis leguminoſa, vgſicaria Hiſpa- 
nica Park. 1094. Five leaved 
. hee l A Wound. wort. 
— ur 948. VHulneraria ruſtica J. B. Anthyllis 
| b. leguminoſa Raii Syn. Kidney-Vetch, 
or Lady's Finger. 


N' 440. 5 650. ; = 1734. 650 Aerantbemum flore ſimplici, pur- 


FPureo, minore T. In. 499. Smaller 


Sneezwort. 


N. B. Part of. this Catalogue c containing the Plants numbered from 
901 10.950, was drawn up, after the Death of Mr Rand, by Mr Joſe ” 


Miller, Apothecary, Hort. Cbel. Pref. & Prelec. Botan. 


Some 8 VIII. As the Notion. of a Male Seed, or the Farina Fæcundens, in | 


" ments concern. Vegetables is now very common, I ſhall not trouble you with any Ob- 
ing the Impreg- 


hien of ihe 


Jaa. e 1736. 


FN. 


ſcrvations concerning it, but ſuch as may have ſome Tendency to what 
Seed: of Flants, have 10 mention. And, firſt, 1 find from Miller's Dictionary, that 
by James Lo- M. Geoff oy, from the Experiments he made on Mayze, was of Opi - 
gan, Ein No. nion, that Sceds may grow, up to their full Size, and appear perfect to 
449. 5-392. he Bu. without being impregnated by the Farina, which poſſibly, for 
ought I know, may in ſome Caſes be true; ſor there is no End of 
Varieties in Nature: But in the en he n e RG 


Sd. mt. Ac. _ ad 


my on, wud. 


LDP e eee War Ned 

Reaſon to believe it ia otherwiſe, and that he applied not al the Care 
that was requiſite in the Management. 

When I firſt met with the: Notion of this Male Seed, it was in [the 
Winter Time, r +icould: do no more than think of it; but in the 
Sp pring I refolved- to make ſome Experiments on the Mayze, or Indian 
Corn. In each Corner of my Garden, which is 40 Foot in Breadth, 
and near 80 in Length, I planted a Hill of that Corn, and watching 
the Plants when they grew up to a proper Height, and were puſhing 
out both the Taſſels above; and Ears below; from one of thoſe Hills, 
I cut off the whole Taſſels, on others I carefully opened the Ends of 
the Ears, and from ſome. of them I cut or pinched off all che ſilken 
Filaments ; from others I took about 3, from others 3, and 2, Sc. 
with ſome Variety, noting the Heads, and the Quantity taken from 
each: Other Heads again I tied up at their Ends, juſt before the Silk 
was putting out, with fine Muſlin, but the fuzzieſt or moſt nappy J 
could find, to prevent the Paſſage of the Farina, but that would ob- 
ſtruct neither Sun, Air, or Rain. I faſtened it alſo fo very looſely, as 
not to give the leaſt Check to Vegetation. | | 
The Conſequence of all which was this, that of the 5 or 6 Ears on 
the firſt Hill, from which I had taken all the Taſſels, from whence 
proceeds the Farina; there was only one that had ſo much as a ſingle. 
Grain in it, and that 1 in about 480 Cells, had but about 20 or 21 Grains, 
the Heads, or Ears, as they ſtood on the Plant, looked as well to the 
Eye as any other; they were of their proper Length, the Cores of 
hat full Size, but to the Touch, for want of the Grain; they felt light 
and yielding. On the Core, when diveſted of the Leaves that cover 
It the Beds of Seed were in their Ranges, with only a dry Skin on each. 

In the Ears of the orher Hills, from which I had taken all the Silk, 
and in thoſe that I had covered with Muſlin, there was not fo much as 
one mature grown Grain, nor- other than as I have mentioned in the 
firſt : But in all the others, in which I had left Part, and taken Part 
of the Silk, there was in each the exact Proportion of full Grains, ac- 
cording to the N 6. or Number of the Filaments I had left on 
them. And for the few Grains I found on one Head in the firſt Hill, 
I immediately accounted thus: That Head, or Ear, was very large, | 
and ſtood prominent from the Plant, pointing with it's Silk W eſt ward 
directly towards the next Hill of Indian Corn; and the Farina, 25 
know, when very ripe, on ſhaking the Stalk, will fly off in the fneſt 
Duſt, ſomewhat like Smoak. I therefore, with good Reaſon; judged 
that a Weſterly Wind had wafted ſome few of theſe Particles from the 
other Hill, which had light on the Stiles of this Ear, in a Situation per- 
eckly 20 fitted to receive them, which none ef the other Ears, on the 
ſame Hill, had. And indeed I admire that there were not more of the. 
lame Ear than 1 found impregnated in che ſame Manner. 

As I was very exact in this Experiment, and curious enough in my 
Obſervations, aud this, à8 1 have related it, is truly Fact, V think * 
may reaſonably be allowed, that notwithſtanding what M. Geoffroy may 
| bave 


| 806 „ Diſcooviy of a per &. Plant in Stain, | 


have delivered of his Trials On The ſame Flunts (is I. am poſitive; by 
my Experiment on thoſe Heads, from which Silk was taken quite away, 


and thoſe that were covered it Muſlin) nond of the Grains will grow 


5 up to their Size, hen prevented of receiving the Curina to impregnate 
: them, but appear, when the Ears of Corn are diſcloſed; with all the 
Beds of the Seeds, or Grains, in their Ranges, with only: a dry Skin 

on each, about the fame Size as when the little tender Ears appear filled 

with milky Juice before ir puts out it's Silk. But the few) Grains that 

were grown on the ſingle Ear, were as full and as fair as any 1 had 

ſeen, the Places of all the reſt had only dry empty Pellicles, as I have 
deſcribed them; and F much queſt ion whether the ſame does not hold 
generally in the whole Courſe of Vegetation, though, agreeable to 


what I firſt hinted, it may not be ſafe to pronounce abſolutely upon it, 


without a great Variety of Experiments on different Subjects. But I 
believe there are few Plants that will afford ſo fine an Opportunity of 
obſerving on them as the Mayxe, or our Indian Corn; becauſe it's Stiles 
may be taken off or left on the Ear, in any Proportion, and the Grains 

be afterwards numbered in the Manner T have mentioned. 
The Dieren IX. Since these ancient Suppoſition of equivocal — FOR has beet 
of a perfect rejected, for a more reaſonable Belief, that every Thing proceeds from 
Tan! 1 * Parents of it's-own. Kind, Numbers of curious People — 4 buſied them. 
Hwy > ler ſelves in Search of Experiments; whereby to demonſtrate the Truth of 
No. 457. the latter, and conſequently the Falſity of the former Opinion. © For 
4 3 July. this Purpoſe the Animal and Vegetable Worlds have been examined, and 


74, ſuch Analogy found between them, as proves convincingly, that their 


Generation and Increaſe are brought about in a Manner pretty much 


alike, The animal and vegetable Semina are found to be alike the, 
Rudiments of their future Offspring; and both alike require only a 
proper Repoſitory to preſerve them from Injuries, and proper antes to 
advance their Growth, and bring them to Perfection. 

Glaſſes (which the Moderns have ſo much improved) are the Means 
whereby theſe Secrets in Nature are diſcovered to us. The Eye, aſſiſted 
by a good Microſcope, can diſtinguiſh plainly, in the Semen maſculinun 
of Animals, Myriads of Animalcules alive and vigorous, though ſo ex- 
ceedingly minute, that it is computed 3000 Millions of them are net 
equal to a Grain of Sand, whoſe Diameter is but 29 Part of an Inch: 
And the ſame Inſtrument will inform us beyond all Doubt, that the 
Tarinæ of Vegetables are nothing elſe but a Congeries of minute Gra- 


nula, whoſe Shapes are conſtant and uniform as the Plants they are 


taken from. And as the Seeds of Plants are found, by repeated Experi- 
ments, to be unprolific, if the Farina be not permitted to ſhed, it has 
been e that all its Granula contain Seminal et of their ann 
Kind. 
The Growth of Kaiman and Vogue ens to be nothing elſe but 
a gradual Unfolding and Expanſion of their Veſſels by a flow-and pro- 


greſlive Inſinuation of a u e to their e _ being 
1 | . ktreichel 


Edd . ²˙ acts 


* 
N Plant i in Setwie: 


ſtretched to yup tad Ae allotzed- them by Providence at their 
Formation, they reach their State of Perfection, or, in other Words, 
arrive at their full Growth. If this be granted, the Conſequence muſt 
be, that all the Members of a perfect Animal exit really in every Ani- 
malcule of the Semen animale maſtulinum, and all the Parts of a perfect 
Plant in every {ittle Grain n tlie Farina eres! ener minute 
either of them may be. 
According to this Theory, it is ; ſuppoſed by ne aba in Wan 
the Semen of the Male being received into the Malrix of the Female, 
ſome of the Auimalcules it contains in ſuch Abundance, find an Entrance 
into the Ovarin, and lodge themſelves in ſome. of the Qua placed there 
by Providence: as a proper NMidus for them. An Ovum, becoming thus 
inhabited by an Auimalcule, gets looſened in due Time from it's Ova- 
rium, and paſſes into the Matrix through one of the Fallopian Tubes. 
The Veins and Arteries that faſtened it to the Ovary, and were broken 
when it dropped from thence, unite with the Veſſels it finds here, and 
compoſe the Placenta: The Coats of the Ovum, beipg ſwelled and di- 
lated by the Juices of the Mairix, form the Chorion and the Amnion, 
Integuments needful to the Preſervation of the /zitle Animal, which, re- 
ceiving continually a kindly Nouriſnment from the ſame Juices, gra- 
dually ſtretches and e e Dimenſions, becoming then quickly 
viſible with all the Parts peculiar to it's Species, and is called a Fins, 
In Plants, ſay they, (which are untapable of removing from Place to 
Place, as Animals can) ir was requiſite a Repoſitory: for their Farina 
ſhould be near at Hand to prevent it's being loſt; and accordingly we 
find, that almoſt every Flower, producing a Farina, has likewiſe ! 2 
itſelf a proper Ovary: for it's Reception; where the Ova thereby im- 
pregnated are expanded by the Juices of the Parent Plant to a certain 
Form and Bulk, and then, becoming what we call ripe Seeds, they: fall 
to the Earth, which is a natural Matrix. for them 
According to the above Suppoſition, a ripe-Seed,' falling to the Earth, 
is in the Condition of i the Ovum of an Animal getting looſe from it's 
Ovary, and dropping into the Ulerus : And, to go on with the Ana- 
logy, the Juices of the Earth ſwell and extend che Veſſels of the Seed, 
as the Juices of the Uzerus do thoſe of the Ovum, till the Seminal 
Leaves unfold and perform the Office of a Placenta to the-Tatant in- 
cluded Plant; which, imbibing ſuitable and ſufficient Moiſture, gra- 
dually extends it's Parts, fixes it Or Roe, hob above: oh Gam 
and may be ſaid to he born $245 yt 
Others diſapprove of this Hypotheſis, 4 and and inf tliat no e 
can, poſſibly enter the Ouum animale; nor any Particle of the Hariup get 
into the Embryd of a Seed,z But, fay they, in- Animals, either te 
fineſt Part of the Senn is taken in by the Veſſels of the Vagina aſich L 
ſerus, circulated with the Fluids, and carried into the O varia, and even 
into the Ora, by the Veſſels: thato run thither; or elſe, Frcundation is 
ccafioned by a fublike Spirit in the Jannen maſenlinum, which paſſes! the 
CU eis, 
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Uterits, enters the Ovaria, pervades the Female Ova, actuates and en- 


ltvens the ſeminal Matter in them contained, and produces all the various 
- Symptoms of Conception: In Plants too, ſay: they, the ſame is 9 | 


ji by penetrating EHuvia from the male Semen, or Farina. 


troduce a Diſcovery, which - Thy poſſibly: fome N lead to a 1 


Fig. 63. 


Fig. 65, 66. 


This Account of animal and vegetable Generation is invhdley is in- 


Certainty about it. 
Amongſt numberleſs Inquirers, whom the Opinion, chat e every Seed 
includes a real Plant, has ſet at work to open all Kinds of Seeds, and 


try by Glaſſes to find evident Proofs thereof, I have not been the leaſt 
induſtrious: But after repeated Experiments, in every Manner I could 


think of, and with the utmoſt Nicety in my. Power, I began to deſpair 
of ever attaining an ocular Demonſtration of it. If by moiſtening the 


Seed it began to vegetate, I could indeed diſcern the ſeminal Leaves, 
and the Germen or Bud, whence the future Plant ſhould ariſe'; but was 
able to go no further, unleſs I waited till the Moiſture gradually ex- 
tending it's Veſſels made the little Root ſhoot down, the Salt riſe up, 


and the minute Leaves expand, and bring themſelves to View. This, 


however, was not the Thing I ſought for: But, ſome Days ago, mere 


Accident, when I thought nothing about it, favoured me wick a Dif- 
covery J had ſo often ſearched after to no Purpoſe. 

Endeavouring with a fine Lancet to difſe& a Sced of the Ge Foy 
mulum, with Intention to examine the ſeveral Parts of it with a Mi- 
crolcope, imagining I might find ſomewhat curious in the Contexture 
of it's Huſk, the Edg es of which I obſerved to be tranſparent, I opened 
it the long Way — | in the Middle, and took Notice of ſomething 
exceeding ſmall between the two Sides, which J had ſeparated.” I ſtuck 
the Point of the Lancet into it, with no other Deſign than to take it 
up, and place it in the Microſcope to ſee what it might be; which 1 
had no ſooner done, than, to my great Surprize and Joy, I found the 


Lancet had fortunately opened a membranous Caſe, that included a per- 
ſelt Plant, ariſing from a double Root in the Baſis of it's ſaid Caſe, 


with 2 Stems of an equal Height,” each whereof had many Leaves upon 
it, like the Graſs from whence it was produced. This was a Sight 1 
little expected to meet with; and being aware how much Imagination 
has frequently had to do with microſcopial Obſervations, I diſtruſted 
my own Eyes, and examined it every Way I could contrive, to prevent 
being deceived; but in all Poſitions I found it a Reality. Wherefore 
having ſecured it between two Pieces of Ifmglaſs, together with the 
Caſes that incloſed it, I afterwards cut open a great many Seeds of 
the ſame Sort, in Hopes 1 might be able co ſeparate one 4 theſe mr- 

mute Plants entirely from- it's Tbeca; which at 1 1 ſucceſaſully 
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e 63. 4 See of: the —— entire; of. the wig Sins, 4 Explana 
FE . he ſame. maguiſied. e et, „ 0711411447 tion of the N. 
* 65. I Seed of the Gramen tremulum HiſeBret; oil” A. One e . 
"4 die the Seed. N. A membrundus Cuſs containing a minute Plant, which 8 23: 
ariſei with2 Stems bearing many Leaves from its Radicle in the Baſis Fig. 64. 
0 the ſaid Caſe: This Caſe lies between the two Lobes, and, before it Fig. 65. 
s opened, ſeems to be e am of * _ = A Piece” . be 
Cuff rar off in opening. 
Fi ig. 66. A. A. Lobe of Abe bed. B. 7 he mint Plant exiratied from Fig. 66, 
is Caſe, that ius Root andiBranches may be ſeen to better * 
y C. The Cafe <obence! whe minute Plan: wa taken, n 


X * Abe Edition. which Fw and Gaubins have üer us of Concerning is 
Swammerdam's Biblia Nature; five Hiſtoria Inſeblorum, in Dutch and 25 0 ern, 
Latin, 2 Vol. in Fol, printed at Leyden-1735, and 1738, we have an * — | 
Epiſtolary Diſſertation on the Seed of the Male Fern, together with à Miles. No. 
very curious Cut; repreſenting the Seed - Veſſels, their Mechaniſm, and 461. 7 770. 
the Seed, as viewed by a good Microſcope, inſerted at the End of the Aug. He. 
faid Hiſtory. The Cur I haue attempted, with my unſkilful Hand, to TOW” 
draw as well as I could and; 1 -oſkibly; it may help you to conceive of 
the Form of what it is deſigned to repreſent, in ſome Meaſure. 
The Author, L find, claims to himſelf the having firſt diſcovered | 
the Seed of Fern, in kis Diſſettation, at the Beginning: Lou rightly 
« judge” (ſays he to his Friend) me to have been the firſt,” Ge. 
Brerbaawe ſays, that he ſhewed them to the Botanick Profeſſor at Ley- 
den, -Anno 1673, and that he had drawn the Figures of them. But I 
find Dri William Colt ſent an Account of the Sceds of divers of the 
Plants called Dorfferous, to Dr Robert Hook *, In a Letter dated Sep- 
tember 30, 1669, and gives a pretty juſt Deſcription of the Seed · Veſſels, 
and the Manner in which they grow, and intended a Delineation of the 
Figures. Sπν,ujm!erdum's great Piety, which ſhines conſpicuouſly through- 
out his Work, teaches me, in Charity, to conclude, he ſpake what he 
thought to be true; and, poſſibly, he might have made the Diſcovery 
many 7 Vows before the Time when he ſhewed!'the Seeds to the Pro- 
feſſor. However, I am humbly confident of this, (after numberleſs 
Trials made with all Kinds of Microſeopes, and in all Poſitions, and 
with different Lights) that Swammerdam's Recount is juſt and accurate 
in every Point. ”T have viewed che ſeveral Kinds öf Hrn, Engliſh 
Maiden-Hair, other Sorts of Maiden Hair, Wall. Rue, . Harts-T, ongue, 
and find the Seed · Veſſels of the fame Form in all, ſome little Difference + 
being between ſome of them in the Size only; and in the Manner of 
their being inferred on the Back of the Leaf, with the Numbers "lg 
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* Who was the firſt Enliman that diſcovered the Seed of the Fern by the Help ofa 
Microſcope. | 
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Of the Seed of Fern. 


various Plants, there is a more conſiderable Difference. I obſerve, 


where yeu have fewer Seeds, you have more of a Sort of Fungus, or 


Tubercule, very like what is called Fews- Ears, which ſeems to me de- 
ſigned to ſhelter the Seeds, which grow, as under Covert, round about 


them. In the Female Fern, and Engliſ Maiden « Hair, the whole Sur- 
face of the Leaf on the Inſide ſeems covered, ſo the Seeds guard one 


another in ſome Meaſure, though in theſe I find, after the Seed - Veſſels 
are ſhaken off, ſmall Membranes: here and there on the Surface, a little 
curled, looking as if they had been raiſed with the Edge of a ſharp 


Penknife, from the Skin of the Leaf, not altogether unlike the Pieces 
of Skin we are wont to raiſe in trying a Penknife on one's Hand. 


The -Plant which I have attempted. a Figure of, with it's Seed- 
Veſſtls, Sc. is the Filix mas Dodonæi; on the Inſide of the Leaves of 
which are uſually ſeen ſeveral Spots placed in a regular Manner, of a 
Light-brown, or Ruſſet. In this Plant the principal Part of theſe 
Spots is the Fungus before-mentioned, around which the Seed=Veſle!s 


are inſerted *. | 


The Seed-Veſſels conſiſt of a Stalk, by which they are inſerted into 


the Leaf, as cc, of a ſpringy ribbed Chord e e, having a great Number 


of annular Ribs, exactly reſembling the annular Cartilages in the 4. 
pera Arteria; and I know nothing in Nature ſo aptly reſembling this 
Chord, as the Aſpera Arteria of a ſmall Bird, as a Robin or Nightingale, 
Se. This Chord incircles the globular membranaceous Pod, wherein 
the Seed lies, adhering to it, and dividing it into two Hemiſpheres, 


The Pod F/ is, in Appearance, compoſed of a fine whitiſh Membrane, 


Fig. 70. 


ſomewhat like that which lines the Inſide of a Pea-Shel]. The Seeds, 
k, are irregular in Shape, and in the Surface of them, a little reſembling 


a Sort of Net-work, which I have endeavoured, in my rude Manner, 


to mimick. * | TE 

In viewing this admirable Production of Divine Wiſdom in this 
Plant, I uſe a ſingle Lens, and no deep Magnifier, that I may have 
the Advantage of the Light falling on the Objects. I throw a Quan- 
tity of Seed-Veſſels on a circular Plate of Ivory; and, if the Plant 
be newly gathered, (the proper Time is about the Beginning of Sep- 
tember) I often have the Pleaſure of ſeeing the Seed-Veſlels burſt; the 


 ®* Whereas I have mentioned, that a Sort of Fungus, of a light brown Colour, grows 


| over the Seed-Veſtels of the F:/zx mat; this is to be underſtood to have that Appearance, 


when the Seeds are full ripe, and the Veſſels containing them are prepared to burſt : For 
J have fince viewed them, Toon after they begin to appear, and alſo when the Seed- 
Veſſels are nearly grown to their full Size; at which Times the ſaid Fungur is a fine 
Membrane of a bright Green, entirely covering the Tuft of Seed -Veſſels like a Cap, 
and cloſely adhering: to the Surface of the Leaf of the Plant: But when the Seed - Veſſel 
are arrived at Perfection in Size, and able to bear being expoſed, it begins to recede from 
the Leaf, and to hang over them in Form of an Unbrella; and as they grow ripe, 1 


| gradually changes brown, and curls up a little, making the Appearance firſt-mentioned- 
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Motion of which at that Time may be ſeen by a good Eye unaffiſted, 
But, when I happened to light of a Pod not thoroughly criſp, I have 


had the Satisfaction of ſeeing the gradual Procedure of the burſting of 


the Veſſel, in order to the ſcattering the Seed, in the following Manner : 
Firſt, the Chord breaks, and by expanding rends the Fv/liculum or Pod 


in two Parts: By going on to expand itſelf, as it departs from a Curve, 


and approaches to a right Line, it rends itſelf away from the globular 
Pod gragatim,: till it be wholly diſcharged from it; when, as there can 


be no further Refiſtance made to the Chord in expanding itſelf, it na- 
turally gives a ſudden Jerk (which in this Caſe is very gentle); and 


thereby the Seeds are ſhed on the Surface of the Plate, in the ſame 
Manner as if you were to caſt ſome Grains of Corn out of a Bowl on 


the Plane of à Table-board: This I have ſeveral Times ſeen with un- 


ſpeakable Pleaſure; but where the Veſſel is more criſp, the Motion of 
it in burſting wholly eſcapes the Sight, flying away with great Violence 
beyond the Field which the Lens takes in. Sometimes I have obſerved 
the Pod to be 10//,. ſometimes 20“ in burſting; in which Time you 
may have a diſtin View of the Procedure. I would add, that I have 
more than once ſeen the Pod broke in the Side by ſome Accident, as 
at /; and the Seed lodged within, while the Chord has been whole, and 
— ll!!! ns os ron bs" 9 
One might have the Opportunity of ſeeing this curious Piece of 
Divine Mechaniſm to greater Advantage, if I could find a Way to get 


the Seed - Veſſels from the Leaves in a leſs rude Manner than by [many 


them; for they will not eafily be diſcharged from the Leaves, (for 
believe they continue a Month after the Seeds are diſperſed) ſo as to 


* 


collect any Number of them together, and this Method burſts them. 


When I have been attempting this, they fly about like exceeding fine 
Vapour or Smoke, and are very troubleſome to one's Hands, &c. by 
getting into the Pores like Cowtage, 0 | 

Ng. 71, 72, is a Repreſentation of a ſmall Piece of the Leaf of 
Harts -Tongue ' magnified, taken from Dr Grew's Anatomy, or Hiſtory 
of Plants, Plate 72, referred to Book IV. Page 200. I was ſurprized 
to ſee that Cut ſo little reſembling the true F =] Indeed the Doctor 
ſays it was a cloudy Day when he viewed the Object; and I am ſure he 


had no juſt Notion at all of the Spring which embraces the Pod, as to 


it's Texture; for it is by no Means ſpiral, or like a Screw; nor do 
the Seeds grow in that regular Manner, as repreſented in the Fi- 


gur. + ; 5 8 N 
Whatever Uſe may otherwiſe be made of this Diſcovery, a moral 


one naturally preſents itſelf to us, viz. to admire the infinite Wiſdom 
and Skill of the wonderful Creator: For what thinking Mind can help 


being ſtruck with Aſtoniſhment, when he conſiders the Seed. Veſſels of a 
ar Plant ſo minute as to fly about in the Air like a Vapour, but a 
little Remove from being inviſible naked Eye, framed with ſuch 
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Concerning the XI. 4. 1 was —_— oe Opinion, that Muſhrooms had their — 
Seeds of Ma- as well as others; and attributed the not diſcovering it 45 to the 
pp K. Shortneſs of this Plant's Duration, and to it's ſucculent 705 looſe Con- 
ran, 7 D „ texture, whereby. it is liable to immediate Putrefaction from the leaſt 
No. 471. 7. Alteration of Weather. I could no,otherwiſe, account for the Method 
593. Read made uſe of by the Lalians, who make Muſhroom- Beds in their Cellars, 
Mov..10, wh pc of fine Mould, and the Parings of Muſhrooms laid 
[Oe V * be ; and. 571 0e que "Gardeners. who, water their Beds with 


» 37 © 4.4 


hes enabled me to MAC my Cee to a 7 In ſhort, I 
have not only diſcovered, that this Mouldineſs is a Collection of little 
Muſhrooms adhering to each other. by: minute Fibres 3. or, as. the Gar- 
deners in other Caſes call them, 12 0 3. but [ have had the Happineſs 
0 diſcover. and preſerve the Seed of o 
I had pr repared, for my e | ordering the A e to 
make a Muſhroom: Bed, in a well. ſheltered Place, after the uſual Manner: ; 
* was eg about fix Weeks ago, bur has not. yet worked Y 110 5 


| ——— 3 
Bad hart) him t0 Mt iche Kfer K n oecafiorially prong 1 mi 
Part of che Grouod- ' Accordingly; \about- Wedneſday, laſt Wen 


informed me, that a great Plenty had appeared above ground among 
the Aſparagus, and on the — as rey 1 1 7 becauſe % 


Las F 4.3 


Seafon; made it the ost ſuitable ache fn Made os, YÞ Inhe- 
diately choſe out the moſt promiſing Plants, which 1 covered with Bell- 
Glaſſes, where there were ſeveral together, and the ſingle Plants with 
little Hand - Glaſſes, which 1 WT had made for the Preſervation of 
Wall- Fruit. 8 
O. a8, enn Fntfuhy- g TING about a Den Mushrooms, 
Fr the eſculent Kind, from ha the Glaſſes; chooſing ſuch as gradu- 
ally differed from each other: in the Colour of their Gills; from a faint 


Peach-bloom Colour, to à deep Purple; flattering myfelf, that as I had 


hereby got the Muſhroom, in it's ſeveral States, ſecured by theſe 
—_— from the mag of. the Weather, I Hoyld. be able e dere 

With theſe I gathered 850 Mois oche of another Kind, . 
monly known by the Name of Champignons; which alſo J had ſecured 
under Glaſſes. Wich theſe T began, and ſoon found, what I ſuſpected 
to be the Caſe, that the Gills, as they are called, are no other than 


x. ' 


Capfulz, or Pods for the Seed; for wich one of the lower Magnifiers, 

and a fine Penknife, I could cafily divide-them from adhering to each 
other. This encouraged me to apply directly to the larger Sort of 
Muſhrooms; and accordingly I fixed upon one "of a deep Fleſh-colour, -- 


which iTooked upon cto be, by it's Colour, ir it's'Prime; 1 began with 


one of the Gills carefully ſepatated from the Head, or Stool, without 


hruiſing; but could diſcover nothing init like Seeds, except that, here 
and there, there were ſome globuſfar dark Spots, appearing; through 
the fifth Magnifier; about the Sze ef very mall Pin- heads: But When 
I endeavoured,” with a fine Bruſh, to wipe off any Thing, to fix it upon 


a Talck, the lighteſt Touch redu 


of the Muſhroom, and the Mark, which the Earth round about the 
Stem had made. Upon this Fikinent e a fine downy Subſtance 
of a lively Brown, reſembling the upon à Moth's Wing, but. 


much finer. I eculd bruſh off ſome of This upon white Paper; without 


reducing it to Water ; but, not having the ne. APPatatus for opaque” 


Objects, (which is the only one Fam without). there Hye" notlüng that“ 
enough for nie to depend upon. Ehad chen re- 


courſe to a fine Talck in 4 SHder, And bi uſliedꝰo forts of "this brown” 


appeafed bold or ſharp: 
Duſt upon it; and, after I Had appfiec the ſecand;Magnifier, I was: 


gratified with tlie firſt Sight of the Seed of | Mythrobms ; or Athen elf 


covered a 8 of round; TT tranſparetit Bodies, Beat 
2 | 2 


e cn Upon this, Thad: | 
recourſe. to a thin, but tough: Filament which! was ſituated upon the 
Stalk or Stem of the Muſhroom, in an exact Diſtance from the Head 


SE .. N 
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Fig. 73. 


a pe ance 0 Bbg of nc; -Hthehcopplidd-tha high of 

through: which theyrayphgnd very bold, Wache ige of 4 
oy Pin's Head. T 16419 b 18th: ac be 

have endeavoured to da, A x Sketch of the: Moſhroom, e. in ies 


juſt Maa ah 2 5/10 v4 wal gi al 


* 


oY Is. the dvr in * 7 "IL, the Seed I by wings Size: 


b. The Filament upon which: tht Seed was diſaavered, being, as I 
apprehend, a wiſe Provifien of Nature, to prevent the Wind's 
Power over ſuch minute Badies as the Seeds are; for, by being 


We at an exact Diſtance between the Head of the Muſhroom, and 


lie Ground, it ſecurts the Seed before the Winds Power can affet? 
Re With it, [unleſs the Wind be high; and, by -another eaſʒ Fall, enables it 


G 1 to lodge itſelf ſaftly in the und. c. The Part of the Stem under-. 


ground, from which the Fibres /Poot, upon which the little Muſp- 


rooms, Marked d, Fer, e at firſt _ e 4 while Maul. 


- dineſs. © 
+ Aae of the Maggot, or. Ey tind, Fund i in ; the Head and 
Stem of Muſhrooms in a decaying: $tate. 115 111 | 
2 be Seed of the Maron, as it ens throggh| the 2 Magnifer. ; 


i 8 tar} 1 $1% 1 


A 8. 1 had 3 to mention Wy: the; Article 5. Fi is. 73. that the a 
thin Filament is that to which the Edges of the Head of the Muſhroom 
adhere, while it. is, what is commonly called, OY 11 from which 
it eee by expanding/1 into a Fp. Gon ee rw 


P. S. Since J wrote the above; 1 wie met with Sig. Michels Mos 5 
Genera Plantarum, wherein I find the Obſervations which J have made 
upon Muſhrooms, though entered upon without any Hint or Direction 
from him, or any other Writer, pretty near the ſame with his. I 
think it therefore a Piece of Juſtice, due to him, and to the Reading 


and Judgment of Mr Watſon, candidly to allow the firſt Diſcovery of 


the Seeds of Muſhrooms to that Lalit Botaniſt. It fully ſatisfies my 
little Ambition to have had the Honour of ſnewing them the firſt to 
the Royal Society of Eng land. fo 


N. B. I thought proper to ceing as Rev. Mr Pickering's Paper on 


the Seeds of Muſhrooms, together with Mr Watſon's Remarks upon 


it; becauſe Sig. Michel”s Book, being printed at Florence, is not in 
many Peoples Hands here; and, as that is in Latin, I thought it would 
not be diſagreeable to our Gardeners to have an Account of this Diſ- 


covery in Exgliſp: Beſides, it is but doing Juſtice to Mr Pickering's Di- 
ligence in ſearching into the Works of Nature, ſince he was ſo fortu- 
nate as to ſucceed in a Diſcovery which had eluded many curious Bo- 
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6 \ Mr Pickering having, at your laſt Meeting, laid 8 you. an Some Remarks 
CE: Account, and ſhewn, you, by the Aſſiſtance of a Microſcope, 1 
the Seeds of two Sorts of Fungus's, which were imagined, by many pre- e. Pala, by Us 
ſent, to have been undiſcovered before; I hope I ſhall not be thought William Wat- 
to detract from that learned Gentleman's Merit, if I mention the firſt ſon, 4porhe- 
Obſerver of thoſe minute Bodies, although till now they never have, 7%; 7 10. 
to my Knowledge, been ſhewn! in England: For, however great my, 599. Read 
Zeal. is to give the Honour of any Diſcovery to my own Countrymen, Nov. 179, . | 
yet Candour will not permit me to give it them to the Prejudice of1743- 
thoſe of another Nation. It was to the late Sig. Micheli, Profeſſor of 
Botany at Florence, that the World owes the Diſcovery. of the Seeds of + 
Muſhrooms, as well as the Flowers and Seeds of the various Species of 
Lichen, or Liverwor! : He not only ſaw with his Glaſſes, but raiſed ; 
from their Seeds, many Kinds of Muſhrooms, as may be ſeen from, his 
Experiments in Page 135 of his incomparable Work, intituled, Nova 
Vlantarum Genera, printed at Florence in the Year 1729. He conſtantly 
8 the Seeds e the ſame Species, as in the more perfect 
ants. 
A very worthy and learned Member of this Society, Dr Haller, 
Profeſſor of Phyſick, Botany, Cc. in the Univerſity of Gottingen, in 
his excellent Wark . publiſhed laſt Year, intituled, Enumeratio Metho- 
dica Stirpium 4 wh tells us, when treating of Fungus's, Page 34, 
that their Seeds are produced in the Laminæ of their concave Side; as 
he has moſt evidently ſeen in the 25th, goth, 73d, 93d, and 107th 
Species mentioned in his Work; which Seeds are by Nature, when 
| i: hs ſhaken from the Plants, and, being ſown, propagate their Species, 
likewiſe mentions, that the Seeds of different Muſhrooms vary in 
their Colour, ſome being blue, others green, white, Sc. 5 
That Ornament of this Society, the late Mr Ray, indeed, mentions - | . nn 
a Fungus, diſcovered by his Friend Mr Doody, which he calls, in his . 
Hiſtory of Plants, Vol. III. Page 21, Fungus ſeminifer externe-flriatus ;- 
and M. Totrnefort, in his Inſtitutiones Rei Herbarie, Page 360, takes 
Notice of another Species of this Tribe, which he calls Fungoides in- 
fandibuliforme ſemine faium. M. Vaillant, in Page 37, of his Botanicum - 
Pariſienſe, gives a Deſcription and Figures of the Seeds of theſe two 
Kinds. His Words are to this Purport; when tranſlated from the 
French. „ Within the Cavity, ſays he, of theſe Plants, towards the 
Bottom, are contained many Seeds heaped one upon another, cut 
« upon. their ſuperior Surface ſomewhat like a Triangle, broad under- 
et neath, where they are connected to a little Fendon, and are whitiſh.” 
Notwithſtanding. the high Veneration I have for the Opinions of theſe 
able Botaniſts, I am ſatisfied the Parts of theſe two Plants, ſo imagined, 
are not their Seeds, but rather their Suckers, Stolones; which, in moſt: 
others of this Tribe, are produced from the Root; but from both theſe, 
as in many of the Kinds of Lichen, and i Mm the Denlaria bulbifera, are 


| DO. from other: arts of the Plant, I cannot eb Alis. has 
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 Microſtopica-Obje1 nauntioNs ON e fed: ly. 
culsſs all Plants, vboſe Seeds are? produced ſparigglys or 
cult to be ſaved; Nature abundantly f 9 5 
b Inereaſe of cheir Roots whereby! their Species may ly be pro 
pagited; as is manifeſt jn Muſhrooms] Potatees, Crocus, Goldens 
rods, Starworts, and above all in the Corona Solis, fre par vu, eee 
radice, of M. Tournefort, vulgarly called Neruſalem Arlichokes; the 8 
of which, from the Shortneſs of our Summer, having never as yet 
ripened in England. I ſhall only add, that although many Species of 
Muſhrooms are eatable, and ſome of them better flavoured? than che 
common Sort, the Gardeners only -propigate that Sort with red Gil 5 
eulled: by Way of Excellence, Champignon, a — given By the 
French to all Sorts of Muſhrooms; but ſome deſcriptive Word is added 
to them, whereby they may be diſtinguiſſied from this. The Method 
of propagating Moſhrooms according to the uſual Practice, v. from 
their Suckers, was firſt mentioned by La Broſſe, in his Treatiſe De la 
Nee Plantes, and afterwards by M. dane ha in . Memo rs of 
che Aaademy of e Auno N ph _ a #4, Hate Wo” 4-3 
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XII. Upon viewing an 0 Tofuſion of the Farina Relig, of the Lim 
rubra, flore reflexo in common Water, I thought I perceived fothe Al. 

teration in ſeveral of theſe miniite Bodies, as if the butward Shelf ur 
_ Hoiſk had, at a ſmall lateral Orifice, ſhed# along Frain of Globilles 
adhefing to each other, and enveloped in al my 8 Sölde I., imme- 
diately upon this, applied ſome freſn Farina, adapted my Microſcope 

beforechand, with the Tip of my Bruſh dropped à ſmall Globule of 
Water upon the Object, and in a few Seconds, I plainiy Þ received a 
Rope of excecdipg ſmall Globules to be ejaculated with ſome Forte 
from within, and contorting itſelf from dne Side to the other, thou; zh 
out the whole Line, during the Time of Action, which" does not falt 
above a Second or two, and is to be expected from a few only of theſe 
farinaceous Globules, Theſe emitted Particles are very different from 


the ſmall Globules of Oil, with which the Farina" of the Lily abounds z 


for theſe diffuſe theniſelyes' equally on all Sides, white thoſe, on The 
„ 1&9 off in one continued Train, like the ejected Fol of 2 
1 1 Apple; and afe*involve ky Sabſtante af the Eggs 'of 


* 9 the Faring of 'a ie 


1 0 


-ofcop , 2 wich the Fatte cel. Uh 
DPW Ss 4 ori te Tine of 
"of 5 —— 

orfelt n 


"x 


Mart ͤäͤ 2 bee digte why; no FTE" 
boen obſerved upon the indes of e Hane i Water; But this, 1 
hend, is owing- to the Obſerver's hot being ready with Wis Mic 

olcope;, ang preſent ac the Time of Action, Which is "aol inftan- 
— and às the Orikee; at. which theſe Particles emerge, 18 bod 
ſmall, it b no very ee Alceration i in the Globule ulelf. 


Paris, O 24, 1736. N. | th 


ee eee 
XIII. Having, 
Smut of Corn, Takes the Stalls were all ſpotted and pricked with 5 2 
ſmall-Burnings :; Now as the Smut happens after A fine Rain, followed A- we * 


by a bright Sun · ſhine, the Cauſe of this Evil is, that the Focus of Mortimer, Sc, 


des very {mall Drops is juſt near them, and on the Stalk that ſupports R. S. Tran 


them: Wherefore the Sun's Rays, collected in this Point, muſt there p lated from the 

burns which dries up the Stalk,” and prevents the Ear from graining. 05 ns 2 % : 
The ſecend Remark is on the Corn that: grows up into Ears. the N : 

Grains of which. are for the molt. Part full of Meal, quite black. With 357 re 

the Microſcope I ſaw, all round or above theſe black Grains, ſmall 7 


Bodies, rolled up, and having, each a Pedicle ; which I found to 
be the: Flowers, that could not reach. their due Form, or come forth 


and 9 ſo that the Grain, being. deprive, of this Help, could. not TY 4 


develop its. Germ, and produced only. 4 black Me, for want of the 

unfolding of certain; Veſſels. 3%: 167% 19 * 12 N. es Ine ws * 
The third Remark is, the Reaſon, nat; invites £ br 

under the Legs of black Cattle n in. a Paſture.” Not being 

 to-get near them, Lobſeryed;them, at a P Poo af 

ſaw all thele Birds thruſt AE ah and. hal their Body down into 

the Graſs, in, ſuch Þ langer-that the el ee erect in the Air, Wes 

ago that of a,Duck upon, diving: act h. makes me think, that thoſe 

Birds. ſeek after Worms in the Ban jo that, they cather abour the 

Cattle. becauſe as they are LE N trampling on the 

Ground, they odlige ſuch Worms to. — forth, AS, re to de 

Mr" 7 — . ein Fol — k g rm WY. 
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tion of which I plaged. upon my C e an 
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prized, perhaps, that, 7 8 IP ol Boy 640. nd 
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Hollman, 


Prof. Log K\ when. 11 75 as informed by iy leathed Fyend; that the Whole Was 26 be 
E 700 in 7 5 done by Ther 

W newer 47 the Commercium 4 
4 9 ent on ſecurely, 7 prepared” not "only Skderons of ſeveral Lidkves, 
789. = G. Tet alfo both Cuticles, Which ſtrongly "adhere om es 
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: Was. a Duplicature to be obſerved bf A 


Hiri was rather owing to the Force? Hed; t 
ture; but this Doubt #00 On. vaniſhed? 1 after 1 had wied, in other 


207 Skeletons. of Leaves which” were at i ad not yet dried. whether 
tze. fine Fibres, e they are conſtitiited, would ſuffer thermfelves 
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y (cet ing PIs of! Late, 
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tion on the Du- Ne to. have. been” rt , Fl wd- 128 Poets Level dnd 
2 legal toy 0d ce e 

- Keen prepared | ſtruck. with, great Admitation, Pk e "= 
rom green : Performs: an. Operation, Whlch 811 es uch S e ee 
n 122 4788. ftyupendous. Work of the great Creator. NIP ANG many Trials on abe 
muel Chriſtian, Poyer, of a ſlow. Fenix ntation Yd” Putrefaction with ſome Su 


jeh L afterwards found more fully Nt yon in 


urrefaRtion, N, | 
fico- Miadiruin Printed at No- 5 Þnow 


eh Side of every 
af, 110 ſeparated thern cafily, and "Hd them with ſuch'Succeſs; 1 
0 ſhew, all 150 Dimenſions. Hitherto Thad only performed what 
had been already obſerved and deſcribed in the above mentioned Pape 
But ſoon afterwards an Accident happened, Which Perhaps has newer 
Jet occurred to any of the Piſſectors of Iitaves. Whilſt I way $ 
in preparing a Leaf, which did not anſwer my Expektation, 1chrewin 
away, torn as it was, into a Veſſel that ſtood" by to receive what Fre- 
Qed, and went to work upon ſomethin; | Ale.” 1 "Bot Refer Pita 


Fancy to examine the torn Parts of the rejected” 
-»(Fhis Labour. roved. not to be vain. 1 diſcovere not without Won: 
ger, that the arts, which lie \ very cloſely one üpOn | 
| | deparated_ by. that violent Laceration of the tho tender Fibre bd 
„were in 4 0 Giltinek Manner viſible” ſe rately; and fo that there 
he Hibriilæ, both greut and 
11;fmall; of the the torn, Leaf, 1 Was in Donbt at rſt, Whether that vloſent 
- Laceration, had produced any Thing in chat Pürt of the Leaf; contrary 


to, its natural teen Wes Whether this Duphicatare f all the 
n the Work of Na. 


uch Force; I in Leaves now brought to 
that State of Putte fegt action, lk N rm — — Br Leaf — 
t the very Edge od. that after the Separation thereof, that Marter 
FF Leaf ig und "It bein Aided dy Putreſact ion, 
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820 


ſo. that one Net may be raiſed from the other, and one . is left in 
natural State and eee 7 02350 n 57 269909 


** dy Some cee Fes On the * 


Neth may be feen the better, and thus that whole Skilet6n eee 
dried. By this it appears very diltin&tly, chat every Divarication” of 
one Net is anſwered by juſt as matly, 5 in the ſame Order, in the 
other, and that not one of them is Glicute of it's Companion. 

Fig..98 repreſents, a Skeleton of a Leaf, dirided in ſuch à Manner, 
bean from the Pedicle, that o 1 5 5 the Nets may be raiſed as far 
as they Are ſeparated, the other Pa in ſticking cloſe, and ſeetnini 


but one Net, by which the Duplicature js viſible to any one. 


Fig..79 ſhews a Skeleton divided from the Point toward the Pedicle, 


fo that each Lamella may be ſeparated from the Vn x, but the Parts 


near the Pedicle ate left without any Separation. 921 $3 
Fig. 80 is a Leaf, where one Side only, next the Pedicle, ts ee 
it's 


Fig. 81 repreſents not only the New ſepa fron bach other, but 
both Cuticles alſo, which are ſo extremely ang that the leaſt Puff 


| of Breath will injure them. 


Come Conjec- 

aures on the Uſe 
of the Duplica- 
dure of the Fi- 
bres of Leaves, 
by the ſame. 
Ibid. p. 796. 


Fig. 82 ſhews no. Duplicature af che. P beer but only? the Canes 
both of the Leaf and Pedicle, and the Diviſion of the Pediele into 


two Parts, to which the Nets cloſely. adhere, 3 being nee wr 


the other concave. NS BL 

XVI. I ſuppoſe it generally known by thoſe, who are at all con- 
verſant in the Study of Nature, that moſt of the ligneous Fibres in 
Plants, and ſuch as are analogous to them, conſiſt of many minute Tu- 
buli and Canaliculi, by which the nutritious Juice is conveyed from the 
extreme Fibrille of the Roots to the moſt diſtant Parts, being propelled 
and protruded by it's moving Principle, whatſoever that is- Whoſoever | 


knows this, can hardly be ignorant, that thoſe ſmalleſt Fibrille, of 


which the Stalk or Pedicle of Leaves conſiſts, are only an Elongation 
and Continuation. of thoſe ſmalleſt Canaliculi, and conſt itute a peculiar 
Kind of Bundle of them, by which the nutritious Juice is tranſmitted 
t the other Parts of the Leaf, and diffributed — chem; and 


'rkrough | 


7212 


Aber, but are again woncde sully inoſculated, in many 12 by va- 
rious Anaſtomoſes, and ſo 


önſtitute together a Kind of coherent Net of 
Fibrille and fmalleft Tubes. This may eaſily be obſerved by the naked | 


Eye, or by a tolerable Microſcope.” Nor can I imagine any one, that 
3s at all verfed in Natural Philoſophy,” tobe i ignorant, that in the laſt 


Century many very famous Men came into the Opinion, that the nutri. 
tious Juice circulates in Plants, as well as in Animals; and that many 


Experiments have been made to confirm it, before the Royal Societies of 


tommonly Known. 


London and Paris. Therefore, when I intend to ſpeak of the Duplica- 
ture of Leaves, and their imalleſt Fibrijia, 1 12 75 Neth this as 7 
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of the DitpBeature of ube Fibres of Leave. 
No it cannot be imagined, that there ſhould be a ſtronger Argu- 
ment, to convince thoſe who doubt of the Circulation of the nutritious 
Juice in Plants, than this Duplicature of the Net- work in all Sorts of 
Leaves. For if the Fibres of that Net are ſo many little Tubes, by 
vhich the nutritious! Juice aſcends into the Leaf, and is diſtributed 0 
through iti of which hardly any one doubts, and the Duplicature is =_ 
fſuch as has been already demonſtrated, the very minuteſt having it's 1 
| Companion exactly correſponding with it; nothing can ſeem more mani- 
Y feſt, than that one Side performs the Office of Acrteries, and the other 
of Veins. Fhus they are always found to accompany one another in 
animal Bodies; and therefore one Kind of them ſerves to carry the nu- 
tritious Juice from the Root to the Extremities, and the other to carry 
it back from the Extremities to the Root; and thus this circulatory 
Motion is performed by this different Kind of Tubes in Vegetables. 
This is not a Place to inquire, what Truth appears to me to be in 
this Opinion of the Circulation of the Juice in Plants, much leſs to 
examine what is ſtill farther to be confidered about the Experiments that 
have already been made; which perhaps I may take another Opportu- 
nity of doing. But let us ſuppoſe this Circulation to be ſettled paſt all 
Doubt; yet this Duplicature by me obſerved, does not favour this Opi- 
nion quite ſo much as I could wiſh : For in the firſt Place, it does not 
ſeem evident enough, and paſt all Doubt, that the Fitril/z of every 
Net conſidered ſrparately, and their Divarications, are Ramifications of 
the whole Jubulus, and of ſo many whole Tubuli, ſince, in ſuch, Fibrille, 
cut or broken tranſverſly, no Orifices and Inoſculations of any Tubuli, 
ſuch as are eaſily obſerved: in the Fibres, of any Sort of Wood, cut 
tranſverſly or horizontally, could ever yet be diſcovered by me, even 
with the Aſſiſtance of the beſt Microſcopes. Perhaps therefore, whilſt 
the convex Part of one Net, is received in the Boſom of the concave 
one, and ſtrictly embraced thereby, ſome ſmall and only inſenſible Ca- 
vity is left between them, which ſerves to tranſmit the nutritious Juice; 
and thus the Divarications of both Nets being mutually conjoined, per- 1 
form the Office of Tubuli. But if, notwithſtanding what has been ſaid, 4 
we ſhould grant, that all the Fibrillæ of both Nets are ſo many entire — 14 


and perfect Tubuli, by each of which any nutritious Juice is tranſmitted, FI 
and diſtributed through the Subſtance of the whole Leaf; yer 1 do not 1 
think, that it can hence be inferred, that the Tubuli of one Net perform a ＋ 


the Office of Arteries, and thoſe of the other that of Veins, and ſo 

that the nutritious Juice is circulated in theſe Tubuli of the Nets: For 

I have obſerved two Things principally in the above- deſcribed Prepa- | 
ration of Leaves, which do not ſeem at all to favour this. Opinion. 5 
1. I have diſcovered, that the ſmalleſt Fibrillæ of both Nets, ſeated and 

. terminated in the extreme Edge of the Leaf, can much more eaſily be 

_ ſeparated”. from each other, and recede, as it were, of their own Ac- 

cord, than thoſe which are more remote from the Edge; though each 

Cuticle adheres moſt cloſely on each Side at the Edgæ; and though. it 

| 1 | | has 
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be . Hie of boch toets 0 ft Cöſefe ar We. Edge of the Leaf, and 
Hend like Arteries ec their Veicts, Tide kröld melt fuptie Tuben ought 
Koh Arta to 'cohere, Eſpetially in this Plateau, This alfo is worthy 
a Ur Gebel, which I have fond not ſeldor so happen 3 that when 
one Sbrface bf 1 Leaf en Bb vpon the Wäter, "during the Time of 
Pütrefacxion, h (+ Tiſtn a little ov Wy the Water, ;\this very Surface bei ei 
le 10 thtüſt under the Water than che örher, 14 being all covered with 
Putrefackion, has been made fit for the Preße 4 — of à Skeleton, it 
Kas with more Difficulty let g it's Cutfeſe, 1 the: greeniſh 
Parts, placed between the Lacunæ of the Net, tb be/walkedioff hy the 
19 5 than the other Surfac ace of the fam. Len When this therefore 
has ha appened, 1 have Chet: obſexved by the Microſcope, that the 
1 Ger, Net of the ſame Leaf, — regard 1e, he Sirtation. and: State of 


I's Divarications and Tatune,” whillt it Was doftly red and interwoven 
between the Divarications and Lacunæ of the lower Net 3 Which m 
eaſily be obſerved by any one, Who will apply himſelf to this Subject. 
Since therefore it is thus evident, that this dubtile green Pulp, which 
des le under each Cuticle of every Leaf, and generally comes in great 
Part away of it's own” Accord; after due Putrefaction is no leſs diſtin- 
_guilhed into two Lamellz, and us many Surala of which one intimate- 
ly and cloſely interwoven with the ohe, and the other with tlie other 
, Net of the Leaf; it ſeems alſo to be very evident, that one Net ſerves 
to generate one Surface of the Keats ARE the other to do the ſame to 
the Other. 1911108 *. 7 &: 171 2 883 971581917 
Since therefore” the Uſe of that Diplicstine- in the” Skeldtons of all 
Leaves is manifeſt, let me add ſome other Things belonging to this 
Argument. the firſt of which chiefly concerns the — of that 
greeniſh Pulp, which lies on each Side between the Lacuns of both 
Nets. It is manifeſt to me, from ſeveral Obſervations and Experiments, 
that it is produced from the nutritious Juice in Vegetables, char being 
_Eonereted, it acquires the Form of Bladders; whence it has been de- 
x ſeribed under the Name of Utr#Fuli'by good Writers. It appears from 
the Pich of all Trees,” from their green Bark, from the Stalks of moſt 
Flowers that riſe” immediately from the Ground, | from thoſe which are 
protruded from Trees, and from tlie other common Leaves of all 
"Plants: whatſoever, in which the” utricular and veſicular: Figure may 
Rr . generally be ſeen by. the paked Eye. Now it is manifeſt» from Expe- | 
' Tience,. that when any vileid Liquor, or ſuch as is impregnated wir fa- 
line and oil y Parts, 1s driven through narrow Tubes byani/Agitationio! | 
the Air, it 1 always expanded. into fewer or more Bladders at the Ex- 
tremities of thoſe Tubes, which ** play- 


ing 


* reren, 
ing wiel the Soap-ſuds. Bat 04 k 
Nlants, that :their- olid.;Pargs, 
eſt Towle and Corinth be 
co the utmoſt Ends pep ping Ang 
ſs no ſeſt manifeſt, char e nuttitious es 11s, propel nds of 
the Leaves, by no than that of the ravity "and elaſtic 
Power of the Air incumdene on the Ne the Roots 3 it 3s very 
probable, that the nutritious Juice, 15 propelled. by the Power of 

the Air through: the moſt narrow Tu f Plants, to their yery Extre- 
mities is expanded tg dame yery- mall Bladders, and after: the inſeu⸗ 
ſible Tramnſpifation-;of che aqueous Parts conſolidates, and retains, that 
veſicular Form, and —— Fo this veſicular and utricular 9 
formed in Plants From this moſt: ſimple Theory, in ny Opinion, 
may almoſt all the Phenomena relating to the Nutrition c f Plants, a8 
well as thoſe which hape already ora, obſerved by the Jearned and judi- 
N Dr Holes. tedeive ſame Light, as I, hall prove more fully at ano- 
ther Time. By theſe Means tit ſeems to: me, that the green, and the 
e and utricular 8 in, Leaves, may exude from the ſmalleſt 
Tubuli of every Nb | and,rbeir,Extremities, and-adhere to thoſe ſmalleſt 
 Tubull, and there be gy 4414 ardent. between the Foes, and ſo 
with thofe Tabulß PIR hor it is protruded, and in Manner inter- 
woven With their Lache, form 5 at 2 4 common AP con xfintious Ex- 
panſe in the Net of every Leaf. Bur the Cauſe of the Divarication of 

the Tubuli from each other, 0. 
though it might be underſtood from the ſame Fundamentals. But be- 


cauſe that green Pulp is of a far more tender and ſoft Subſtance than 


the Tubuli of the. Nets; it is more eaſily deſtroyed alſo by Putrefaction, 

whilſt the Nabuli of the Nets remain yet entire, and unhurt by that Pur 

trefaction, and may be diſtinctly perceived to be entirely denudated. 
This Obſervation furniſhes me with another, not unworthy. to 


mentioned. The figured Stones, which repreſent the Figures of va- 


rious Plants even- of ſuch as are exotick, with all their ane 


ut T 0, 
a Shells Sea-Srars, 3 5 
Joints of the Shells, nay, and upon 1 Naben 90 f cee 5 
have Delideations of Shrubs ſo fine, that the naked Eye cannot diſ- 
cover all their Parts; 4 wall be queſtianed,- 15g aby | Plant 
in the Warld: has ſuch delicate. zranches. Bu e 15 eparation. of 
das Skeletons, and. be making 


Pal DW is more TL, a 1 5 Tas Es 


ones. or 


Doubt vaniſhed. For thoſe. 
pewißeg Bodies, ſee. A 2 ag 


che Putrefaktien- of the, othe Pars, and e thelr'F 


at preſent be explained at large, 
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mn of the get Increaſe of Seeds of Plants,” IB 
fofe Mas; Abieh afterwards is hardened to Stone. This Opis 8 
P probable. to any one, who. Will take Nie Thou Oy DIAG! 
_ Net. work of Leaves and theſe Shrubs together.” ICY 
i Concerning the © XVII. Secretaty Hereus, Of. this lace, hav ig a yes: Colle&ion of 
2 yy natural Curioſities, amongſt which be bas likewife collected a. Beat 
Ha di. % Number of foreign Seeds, and finding he had Melon-Seeds that were 
A Martin Trie- laid up tn a 1 in the Year 1700. I was curious to try if they had. 
A wald, F. R. §. hal their vegetative Quality, and accordingly. the 21ſt "of Bb, laſt, 
2 „ ge I planted myſelf 24 of them in a ſeparate Hot - bed, of which 1 had 21 
$1. , good Plants; which, after they were planted in a new made Hor-bed, 
Military Archi & 1 
128 to the King fhewed F lowers before they began to branch themſelves, and their 
of Sweden. Branches were very narrow, yet . early and plenty of good Me-, 
5 _ My. ?- lons. This Experiment ſhews not only how Jong Melon-Seeds retain: 
Ma 1742: their vegetative Quality, bur likewiſe char good Me/on-S$2cds cannot well 
be too old. I know it is no new Tbing to make uſe; of old Melon: Sced 
rather than new, but I never heard of any ned ping bs 90.3 45 . 7 
Stoclbolm, Nov. 16, 171. 7 M af 1 „ NUT 1 347 
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Concerning * XVIII. Obſerving here a large Plant of the common n 78% Mat: 
wonderful In- low, which I thought mult have a large Number of Seeds, 1 had the 


pv, 18 flog Curioſity. to count them. The Seeds being diſpoſed i in Rings, 1 e 
e. g. of the 2 thoſe which were 9 the principal Pa 2 there were Pon 

ht M ; 
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85 1 of theſe CN oh were 
"4 \ that"rhis. Plant was a Scedling laſt I ores oj 
an Frag at 5 ch Fi a. on che Eud of a flop ping Strawberry wo) 
and Tecuttd theRings "in the Middle of laſt uly, when it. had Mace 0 
of Flowers upon it, which, With "Thouſands" that muſt Alt lucceed, _ 
might very probably' pro Frcs, more” than 59000. Seeds * more, con- 
| 15 1000 Rings contain 12000 Seeds and more; and if we Ml 

ly. the Number of. Rings aQually counted, by 14, the Ny mber. of 

Seeds contained in one Ring, inſtead of TY we ſhall have an dition 
of 20000 Seeds; all which, added Fei amount to 200000, the 
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XIX 8 Tak e ſeeing Joche Bullen Reb 70 ig o lle Nahen 
filled with Water in a Shop WIr and being told they would flower and Obſerva. 
in that Manner, I immediately tried a couple of Hyacinubs, which 0 5055 Bal. 
blowed very Prettily the next Spring: It pleaſed me much to ſee that Plast. * 
we could have ſuch Things in a cloſe Room in Town, without the Seeds grow 
Help of a Garden to Produce them, having lately come out of the in Wat, 5 
Countryf' and being a Lover of Flowers ; whetefore I began to think 2 N Wee 
if 1 could tontrive a Method to make a Pot- full blow together, with og + 267, 
a Mixture of ſeveral Sorts of F lowers with a AER, of aus, it April, &. 1 
would be an ee 1734. 


15 


„„ 


to; 1 then Pant Face, [age s, 7. 8 and Jaga, and : 0 

filled the Pots with Water up to the Board, fo that the Bulbs ſtood - 1 
only upon the Water, where they blowed very well, and made the beſt — 

Appen as T thought, I had ever ſeen, beyond any Flower Pot that 
could be dreſſed by gathered F lowers. After the Bloom was over, their 
Leaves looking green, Tet them out in my little Garden, thinking, any 
Thing that looked green, and made. a tolerable Eigure, agreeable in a 
London Garden; and got depending on the Büfbs ain to de of any 
Service to be preſerved; 1 let ther ſtandꝭ till toward Midſummer, and 


took no farther Care, but now and then giying 5 chem —_— Water as it 


+ ; 1688 
1 „ . — ng | 1 V8 
f 


Eren ſuppoſing many of the Flowers to produce no Seed. 
Vo VIh. Tani. . _ Sg F perſpired 


 Qlarvationcaw Rulboup Rt Ut; edel growing i Waite 


__ 1 abi or evaporated, and when the Rains filed the Pots, I emptied 
them down ta the; Boards again ; but the Bulbs ſhrinking, ſome of 
12 flipped. througle the Holes downoto; the Bottom of the Pot, and 
about Midſummer, when their Leaves began to grow yellow, I went 
with a Deſign to pull them up and throw them away, I was ſurprized 
to find that the Bulbs, which were buried in! the Water, were grown 
"firms, and too large to be drawn back through the Holes, being found 
and fit for blowing the next Vear, and increaſed in Off. ſets. 
This occaſioned me the next Year: (which was the laſt); to try ther 
Experiment of blowing my Bulbs under Water, which 1 found anſwered - 
beyond what could be expected, for they rather out · do thoſe that grow 
in the Ground, in the Strength of their Stalks, the Clearneſs of their 
Bloſſoms, the laſting of their Bloom, and likewiſe the Difference of 
their Seaſons, which may be ſo managed, according to the Warmth of 
the Rooms they are kept in, as to have the ſame Sorts in Flower from 
Chriſtmas, till the natural Time of e Bloom in the War Ground, 
which is March and April. 90 
But finding it very troubleſomt to vided ihe! Boards fixed tage 
Water, I thought Lead might anſwer the Purpoſe better; whereupon, 
I got ſome Sheet Lead, of about four Pounds to the Foot, cut fit to 
my Pot, and made Holes in it proportionable to the Bottoms of my 
Bulbs, and likewiſe ſmall Holes to fix Sticks for the Support of the 
Leaves and Stems of the Flowers; T put a little coarſe Sand in the 
Bottoms of my Pots, thinking it would ſupport the Sticks;' and keep 
them ſteady; but when I came to make uſe of the Sticks, the Sand 
gave way; I then made falſe Bottoms with Lead, and cut Holes op- 
poſite to thoſe at the Top, which anſwered my Purpoſe. Upon taking 
up the Bulbs to put in theſe falſe Bottoms, 1 found the Sand had cor- 
roded the Fibres, and changed them all like Ironmould, that I thought 
they were ſpoiled ; but rincing them in two or three Waters, it came 
clear off, and on fixing my falſe Bottoms, and placing the Bulbs in 
their Holes, and filling them up with freſh Water, they recovered, and 
never changed again in the clear Water, but thrived and put forth their 
Flowers very kindly, although by the Experiments which I had tried, 
before I could fix them right, I had often planted and tranſplanted. 
them. But I found afterwards, that Glaſs Jarrs of the Form as repre- 
| ſented in the Plate, were the moſt convenient, both for ſeeing the Pro» 
greſs the Roots made, and for knowing when they want to be cleaned. 


Fig. 83. At Pig. 83 is. repreſented one 01 eſe Glaſs Irn, containing the 
following Flowers. Fo 

Te 5 Golden Fun, 

| 1 . 8 Boſſelman, 1 I 
: „„ 25 Keyſers Jewel, 
[ N 4. Pulchra, » Hyacinths.. 
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Obfer uren n Bulut Nur, NMS, und Se, vn in , 82% 
At. Ng 84-43 repteſtuted rfle⸗ Profflev ora Sedtion'ogf che fame 

2. The Sticks to tis up the Leaves and Stems of the Flowers: 3. Th 
upper Erad with Holes tto ſuppott the B= and Sticks!!! d. The under 
Lead with Hales to ſupport ght Sneks ſteady. Veen BI od 
erich 2 0 1 ewes matt words bos qu eth tinq on nattsl I s nw 
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By ſeveral Experiments on dried Bulbs, and .thofe that were taketi 
freſh out of the Grbund, Ji find the dried ones do beſt; for thoſe taken 
growing out of the G wund; being full of Moiſture, will not ſo ſoon, 
upon changing their Element, be acquainted with a new one; the F [- 
bres they had ſtruck in the Ground, always rot, and they muſt make 
new. ones in the Water, Which makes them require a long Time be- 
fore they can recover themſelves enough to flower. The Bulbs will nor : 
rot, yet they will not be ſo ſtrong as thoſe put in the Water when dry, „ 
which fill themſelves with Moiſture by Degrees: Therefore, when T 
plant my Bulbs; I ſet them at firſt on the Top of the Water; for I 
found by two or three Experiments, that thoſe planted under Water 
did not puſh out their Fibres ſo. ſoon, nor ſo ſtrong,” as thoſe ſet upon 
the Water; tlie Reaſon of which I take to he, that they were glied | 
with Water too ſoon, whereas thofe fer upon Water attracted it by De- 


grees, and ſo made both the Fibres and the Bulbs grow ſtronger ; ank 
then about 3 or 6 Weeks after planting tiem, as the Fibres 'puſh out, 

I by Degrees fill the Water higher and higher, till the Whole Bulb iy 

covered, and ſo keep them till the Bloom is over, and the Seaſon for 

dry ing them returns. oqqut Pfgow u g. Ae 0 ert 0 ein 0 
One Obſervation ſurprized me, viz. two of my Hyatinths were 
mouldy, which Mould cankered and eat Holes through ſeveral of their 
Coats or Scales; this FE picked and cleanèd ſeveral Times, but ſtill it 

ſpread further and farther; but ſoon after they were covered with Water, 

I could perceive them heal by Degrees, till they became perfectly ſound; 

and blew their Flowers as kindly, as thoſe that kad continued perfealy 

By another Experiment, T ttied what Bulbs would do if kept all the 
Year under Water: I left in Water a Nurciſſus, an Hydcinth of Peru, 

and ſeveral Junguilr, that were platited in Ott6ber, 1732 which are 
now as ſound and ſtrong, as thoſe I tock Gut and dried, and promiſed 

fair for à Bloom; I obferved that their old Fibres did not rot, till they 
Another Obſervation feems worthy of Notice; one of my double 
Hyacinths, commonly called Keyſer*s Jewel, brought two Pods of Seed 

to Maturity; which I have blowed for 14 of 15 Years ſucceſſively in 
the Ground, and could never find them make Wy Thing towards feet 
ing; and J have reaſon to think that ſeveral ther Bulbs would have 


ſeeded, if 1 had taken timely Care of them, but Gd not perceive it till — 
too late. | eee iN 2 | 
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Mr. Miller intimates *,, that Hulbs ſet In Glaſſes grow weaker, and 
ſhould, be renewed every Keag wich freſh ones z, but J Obſerved by this 
Wa y.of.. raiſing them under Water, thatlat their taking up, they ate as 
Large, and ſome, of them ſtronger than To they were planted, and if 
ry at the, proper Seaſon, will Produce. A ſecond Went as well 
as, freſh Ones. XA 0 blog n JEN „2 0 e 

1 planted eats „ agen en 3 Shak grew Sid 
Wor up the Stems. of their Flowers very ſtrong, but the Buds of the 
Flowe s were blaſted, which Lam Apt -ta-think\ happened from their 
being crowded too much, having no. Convenience to give chen free 
Air enough. 01 10 257 
I alſo planted . "and Binkts the Pinks. flowered; but- the Aus 
riculas were not ſtrong enough; they are ſtill both of them growing, 
and I am in Expectation they will blow the next Seaſon. | 

I have tried alſo ſeveral Shrubs, as Raſes, Faſmines, and Honey- 
fuckles ; ; which all grew, and ſtruck out freſn Fibres, and the Roſe. 
Tree made ſix ſtrong Buds for Bloſſoms, but accidentally ſetting thnemñ⁵ 
out in a hot Sun-ſhiny Day in April, they were all ſcorched up, that 
they came to nothing; I obſerved, that; ſtrong Suckers cut off 2 or 3 
Inches under ground, without any Fibres, grew the beſt. 

By another Experiment, I was willing to try what the ſactulent 
Plants would do in this Way; I took a Leaf of the Opuntia, or Indian 
Fig, and laid it by to dry for 3 Weeks or a Month, till it had loft all 
it's Moiſture, and was nothing but a dried Skinz I then planted it in 
Water in the beginning of Fuly, and tied it to a Stick that was fixed 
in one of my Leads, and filled the Pot ſo, that the Bottom of the 
Leaf was 1 of an Inch in the Water; in about a Month's Time the 
Leaf Hlled, ſtruck out Fibres, and put forth a freſh' Leaf, which is 
now growing, and has made as much Progreſs. as ſuch a Plant would 

do in the Earth, in the ſame Space of Time: I had no Opportunity of 
trying other ſucculent Plants. 

Dr, Mortimer told me he had placed, Beans. upon Water, which 
bloſſomed and podded : This put me upon trying the Experiment with 
them, and likewiſe Peaſe at the ſame Time. I. planted 6 Beans in a 
Pot, and fixed Sticks in it to ſupport their Stems as they grew; they 
bloomed as freely as thoſe which are planted in the Ground, but did not 
pod ſo well, having not above a Pod or two on each Plant, which came 
to Perfection, and ripened their Seed; but this might happen for want 

of a little more Experience; the Peaſe which were of, the dwarf Sott, 
drew a little too much, and only put out three or four Bloſſoms at ehe 
Extremity of their Tops, but every Bloſſom broughs a Peaſe-cod, and 
ripened, it's Seed. 26 

This Growth of che Feans and Peaſe made me imagine; that eber 
Seeds. 050 fesch in the ſame t e. ey: would, chip 


8 


* See Vol. VI. Part i i, Chap 5 T XXI. 2. 
upon 


O&/eraations en Bulbuus Roots, MI and! Sratle lobi urn Water. 
upon being laid for a little Time in Water, or in a moiſt Place: The 
only Difficulty was to invent ſomething proper for their Suppoft ir 
growing. The: firſt Fhing I tried, was boring very little Halbe in 
Piece of Lead, fixed in a Pot, and ſowing the Seeds thereon; I fort 
they would ſprout, but as the Water evaporated; filling in freſh moved 5 
the Seeds from their Places, that they could not fix themſelves to turn 

their. Radicle down into the Water ; I then tried Towe or Hemp, and 
ſpread it on the Lead, which I found anſwer the Purpoſe of ſuppo rting 
the Seed, which by that Means grew, and the Radicle taking pol of 
the Towe, it was enabled to throw up it's Plume or Spock; I then 
tried ſeveral Sorts of ſmall Seeds, and found they would all grow, 
though, I made the Experiment about Chriſtmas 3” but I found the Towe 
diſcoloured the Water, and gave an offenſive Smell, and that the Seed 
did not thrive kindly: Fthen tried Wool and Cotton, the Cotton being 
too boyant, would not ſo well anſwer the Purpoſe ;' but Wool, when it 
is juſt buried in Water, being like à Gelly, and not drying ſo ſoon on: 
the Top, even though the Water has left it, entirely anſwers the Pur- 
Ppoſe as well as ſowing them in the Earth; and if the Seed be good, 

will keep clean for 2 or 3 Months; for this Way of ſowing will dif- 
cover whether the Seed be mixed with old Seed (as thoſe bought at a 
Seed-Shop generally are). I ſowed ſeveral Sorts of Sallad- Seeds in this 

Way, and they came to as great Perfection as thoſe of the ſame Kind 
raiſed in Hot-beds: And thus they may be produced in any Room or 
Garret, early in the Spring, and ſo on till late in Autumn, till the cold 
Weather comes in, and afterwards in the Middle of Winter, in a Room 
where a conſtant Fire is kept. I had ſeveral Sallads laſt Spring, and 
this Autumn, by ſowing different Sorts every Week one under another, 
in ſmall, Half- penny Pots; as Lettice, Creſſes, White Muſtard, Rape, 
and Raddiſh, which in a Fortnight after ſowing would be fit to cut; 
ſo that keeping a proper Succeſſion, I had _ een a tolerable Be 
for two or three Perſons. | 

My Way. of ſowing of theſe Seeds, i is to hover a 'ixte of eld Beg 
full of Tee and made to fit the Pot, about half an Inch below the 

Top; then filling it with Water, I take a little clean Wool, and ſpread 
it even and thin, upon the Surface of the Lead, quite home to the Sides 
of the Pot, which will then look like a Gelly ; if there is too much 
Water, I pour it off, till the Wool only appears covered or filled with 
Water; then I ſow. the Seed pretty thick, aud in 49 Hours it will be⸗ 
gin to chip, and in a Botwighs: ſtep: wo rand) wi be fir to cut for a 
Sallad. . Thc) & Ji . 1 

1 obſerved. from ſeveral Eutin chat any ET uhoſe Plants thinſs 
planted out of the Earth into Water would. not thrive. kindly 5 but thoſe 
raiſed in Water may be tranſplanted into Earthi, fo that this Method of 
raiſing Seeds in Water may be of uſe in a dry Seaſon, to be pricked 


dut into the L Fenck though they will; not eome 75 in ſuch a — a 
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ned, 050 
mi to.th 
. know but * e in 2 e 
way 1 5 a better; Way. of planting ein the Earth, eſpecialhy ſome 
Roots, which are apt, t0 rat. in che Graundzods dnemones, Ranunchins; 
and. Hyacinths,; from an Obſervation I have frequently made, but never 
e heforg took Notice enough. to improve it, which is, that I have often 
. ſeen a. Bulb, dropped. by Chance upon the Gtoynd, ſtrike out Fibres 
ronger. and more numerous than thoſe planted in their uſua}-Depth-of 
' Earth, would do. The Uſe I would: — of this Obſervation,” is, that 
33 When I plant my Bulbs, I take out the Earth of the Bed, I delten to 
. plant, as deep as the Bulbs or Roots are to ſtand when planted, and 
| place my Bulbs on the Sur face, till the Moiſture of the Earth ſhall have 
attracted their Fibres, and they begin to ſhoot up their Plume, and then 
= 7 by Degrees I cover them over to the Thickneſs of Mould, that they 
= ſhould ſtand in, by which Means they will be in no Danger of rotting 
| after they have got ſtrong Fibres; for Hen we plant theſe Belbs or 
Roots, it is generally either tao wet, on too dry; if it be a wet Seaſon, 
the Bulbs are too ſoon ſaturated with Moiſture, which rots them; and 
if it be too dry, they lic ſo long, before they can attract Moiſture enough 
to make them vegetate, that they grow mouldy, and are rendered dry 
and hard as a Piece of SpckeiMhf ro the fiſt N nn, rots them 


* . 


N. B. "Theſe Experiments were nde hoer the Benefit of any 
Sun, all my Windows having a Northern Expoſition. 
As theſe Experiments have opened a new Scene of Knowlelee in 
the vegetable World, and may be of great Uſe in Natural Philoſophy, 
and particularly improve the Art of Gardening; *tis to be hoped the 
Curious will carry on the Ioquaity as they have Leiſure and ae me 


Didier fi When the pts thy falſe Bottoms are Sued down tight; within: 2 or 3 
Planting But. Inches from the Bottom of the Pots (which is only deſigned to hold 
_— _ *" the Sticks ſteady that are to ſupport the Leaves and Stems of the 
of Water. U Flowers) lay on the Lead, which is to ſupport the Bulbs, placing the 
notched = oppoſite to that in the falſe Bottom, as near as the Sticks 

SY - when, placed will: ſuffer it; then place your Bulbs in each Hole, and 
Bll in Water up to the Lead, which will then touch the Bottom of the 

| + Bulb, and as the Water evaporates or perſpires, keep it filled to that 
Height, till the Bulbs have ſtruck their Fibres pretty ſtrong into the 
Water, which may be in a Month or 6 Weeks; then fill in Water 

about + an Inch above the Lead, and by Degrees as the F ibres ſtrengthen, 

and, the Plume or Head ſprouts, fill it higher and higher till the Bulbs 

be entirely buried under Water which muſt: be N till the Seaſon 

for drying them return 9d 7 a0 7 OL IPA? 
But you muſt obſerve. at the planting the Bulbs t to clean them very 


well from any Foulneſs they nay: have-at their Bottoms, by * 
them 
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tion with Dr S. Dale of Braintree, who fully concurs. with me in bis / D: M4: No. 


M1 Vhieh- there e . me to be diverſe Inconſiſtendies, oe) 0 e 


. Virtues of Obrohopmi, 1 1 Bug. 


them with the Point of 4 Knife, till the ſound Part” of the A. 145 
ars, and likewiſe clear them of all theit' I6oſe Skins; and even the 

rown Skin, till they appear white; which otherwiſe will 00, d 
ſoul the Water thar-ſhould be kept 46 Gear as poffible; and for this 
Reaſon, the Notches in both the Leads are'conttived, that upon [{hife- 
ing all the Water out of the Pots, if chere happens to be any Sediment, 
by ſhaking the Pots once or twioe as it is pouted off, all the Foulneſs 
may come with it; but this ſhifting of the Water need not be done but 
once or twice in a Winter, or whenever you ſee Occafion by the Diſ- 
colouring or Foulneſs of it; and at the fame Time it will be neceſſary 
with à Fainter's Bruſh to clean off all Slimineſs that will adhere to the 
Sides of the Pots and Bulbs, and rince them well, by pouring Water 
on them at a little Diſtance: By this Method they may be kept perfect- 
ly clean; at any Time when the outward Skins of the Bulbs looſen and 
begin to decay, clear them off, which otherwiſe would occaſion Foul- 
neſs; and whenever you ſee Duſt ſwimming on the Surface of the 
Water, fill the Pot full, and let it run over, Which will carry it all off, 
and then Pour off the Water to it's uſual Height, 5 


fr 


N. . Plant Bulbs of ua Bigneds at leaſt in Height, bebe i in 
the ſame Pot, that they may have the ſame Benefit of the Water; there- 
fore I plant Narciſſus and Hyacinths and Bulbs of that Size together; 
Tulips and Funquils, SC, by nen and „en and e 
&c. by themſel ves. 


Bangor- Court, Shoe. Lans, | 
een 197 1733. * 
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XX. Having: met then a enen aph in the Hiſtory of the Works of Concerning the 
the Learned for Juq laſt, in which the Author takes Novice of a Paſſage © Virtues of the 
in the Pbiloſ. Tranſ. *, relating to ſome Vegetables ſaid to have gfeat — 3 6 
Virtue for the Prevention of that terribly: Malady called the Fydropho- nopus,or . 1 
bia, viz. the Lichen cinereus terreſtris, and an Herb called, Stellaria, or born Plantain, 
Star of the Earth.; as to the latter of which, at leaſt, I apprehend there iu the Cure of » 
muſt have been a Miſtake, though an involuntary and unavoidable'one, jo 135 Wes 
through the Defect or Confuſion of the Memoirs made uſe of. 1 have” ws 4 


— Thomas 
endeavoured to get ſome further Light into the Affair, by a Converſa- eward, 


Sentiments, as to the Subject of this — In his well- furniffied 1 f 449. 
Botanick Library, I met with ſeveral Things which are De/iderata in 173 
my owa much meaner one, that greatly contributed towards the Eluci- 

dation of what has been ſtrangely bleu ed by an odd and una coutitable” | 
Complication. or Accumwation of: Miſtakes, grounded upon Narratives, 


* * 
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— of Cabal 


{eritatiofis of Matters of war pr tk or Tate vr ME 
morty, or Anachroniſms, by hieb my one very year Friend and Kind 
Correſponden 0 Mr Ray, (Whoſe Name and Memory mult ever be pre- 
cions to all Lovers of fold Learning) wis Hmſelf ed mts a Miſtake 

(and became the innocent Oceaſion of leading others" into the ſame) 
about the laſt· mentioned Vegetable, which he took to be 15e Star bf the 


Enrth; mentioned by Grey, as a ſovereion Remedy againſt the Bite of 


a mad Dog; but was afterwards 'eorrvinced; that it was not fo,” as will 


evidently appear from wbat follows, in Which I have done what in me 


hies to get to the Bottom of the Matter, and t6 extricate it out of that 
Maze in which it has pretty long lain Ys bytheHelp of the beft Clue 


| that could poſſibly find.” rr dh; e 


Having made the Study of Botany che agreeable Awuemept of my 
younger Years, I was very much puzzled with Wat, 1 met with i in the 


Appendix to the 2d Volume of the general EHftory of Plants, com- 


piled by the reverend and learned Gentleman Hut now mentioned, con- 
cerning the Spaniſh Catchefy, which he there afffrms (5. 189) to be 
the Star of the Earth, fo famous for the Prevention of the PET : 
whereas I always (before I read this Aſſertion in Mr Ray ). took the 
Coronopus, or Bucks-horn Plantain, to be the true Stor of the Eur ib, 


and do ſtill believe it ſo to be, for the Reaſons that WAY decur to you in 


the Sequel. Hy LOS Tels Oat WA 

Being defirous to know what Grounpds Mr Ray "_ for aſcriting loch 
Virtue to the Catch-fly, T-wrote a Letter to him, dated fo long 350 as 
Dec. EL 1698, in which I requeſted of him to tell me what his Senti- 


ments were at that Time N this Subject.” 1 Words were theſe, 
vi⁊. 


J deſire to know your Opinion concerning that Herb, which Grey 
&«. calls Star of the Earth, and affirms to be very efffcacious for the Bite 
& of a mad Dog. There ſeem to be 2 Plants mentioned under this 
«© Name, viz. Plantago foliis laciniatis, Coronopus dicta, and Lychnis 
% wiſcoſa fore muſcoſo, foe Seſamoides Salamanticum magnum. The firſt is 
© highly efteemed in Norfolk, and is commonly uſed with good Succeſs. 
„The latter is known but by few, and I have never known any that 

„have uſed it. But in your Appendix to your general Hiſtory, you 
«© affirm on the Authority of Dr Hulſe, thine this is the Plant ſo much 
<«<'extolled by Grey : And in your Syngp/is, you mention nothing of the 
„ Virtues of this Herb, and have referred the Praiſes which you be- 
„ ſtowed on it, to the Coronopus. I would know therefore, whether 
you have altered your Opinion, and whether you now think that 
% Dr 1 was miſtaken about this Plant. For my own Part I am in 
great Doubt about it. Grey himſelf mentions no other Name, for 
e the plant which he fo highly magnifies, but S/ ar of the Earib; nor 
“ has he added any Deſeriprion; or charateriftic Note, by which it 
« may be known to others. I cannot imagine, how Dr Hulſe ſhould 


40 know with fo mach Certainty, that Grey meant t the above. mentioned 
mr | „ Hebnis. 


* 3 þ L 


e Firs T Cotonopus, Singin Bite of a mad\Dog. 
On. | ab nn whether A.. Wee is . 


. 


3 ; 2 2 


# As to your ddt. . concerning wh Plant called Star of 


« the Earth, he Caſe ſtands thus: King James ſent to the Royal Society 


«© a Sample of a Plant dried, which was ſent him for that which cured 


e his Dogs when bitten with a mad Dog, and by the Name of the. Star 
« of the Earth. This Plant not being well dried and preſerved, none 
« of the Royal Society knew certainly what to make of; ſo they ſent it 
„ to me, who, upon careful Examination of it, found it to be the 


| « 


* 


* 


< that Qbſervation out of Grey, concerning the Uſe of the Plant called 
« the Star of the Earth, I thought I had Ground enough to attribute 


a 


« the Virtue of curing the 3 to the Seſamoides Salamanticum, 


„ not imagining that any would dare to abuſe a ſovereign Prince, by 
« ſending him a falſe Plant. But afterwards, conſidering that the Co- 
& ronopus was, for it's Reſem blance to a Star, called the Siar of the 
« - Earth, and that it was noted for. ſuch a Virtue but the Se/amordes 
% was neither like a Star, nor by any ſo called, nor deſcribed to have 
“ ſuch a Quality; I concluded, that the Plant which Grey meant, was 
« the Coronopus, and not the Seſamoides, and that we had been — 
by a falſe Plant ſent to King James, for ibe Star of the Earth.” “. 
This Account from Mr Ray himſelf fully ſatisfied: me, that the Bucks: 


horn, and not the Catch-fly, was the true Stor of ibe Earth. But as to 


the curing of King James's Hounds, I ſuſpect that Mr Ray was miſin- 
formed as to that Matter, and am now almoſt perſuaded, that there was 
never ſuch a Thing; for I cannot but ohſerve, that there is a moſt ak 
plexing Inconſiſtency between the two Extracts which have been given 
from the Journal- Books of the Rel Society, — to this Matten of 
Fact. The Words are theſe? 

Nov. 16, 1671, Sir R. Moray exhibited- a certain Plant, (which 
« by Mr. Ray is called Lichen cinereus terreſtris) ſaid by Sir R. MA. to 
ebe very good to cure Dogs bitten by a mad Dog acht. Royal High- 
« neſs having cauſed it to be given to a whole Kennel of Dogs bitten 
by a mad one, which were all cured, except one of them, to om 
none of it was given. The 8 1 was hea in-the 15 

Query, Whether it be there ſti 22 W 


% Afterwards,” viz. March 1671-2, Sir R. 24. 3 chat 4 
Hlighneſs, were bitten 


« whole Kennel of Dogs — to his 
by a mad Dog, and had been lately — Sad called Stellaria; 
or. Star of. the, Zarth. - This Plate is the Z>ck; ia framains-, B. 
in Engliſh," Spaniſe Catch Y Ses theſe Trenſa#ins; Ne r87; where 
1 a Receipt to cure wc Don e is a principal 
. „ vl Tha ty tO Fs "i K. 1 

er ol. 1%, Bank. Vs. Footy be; A fa "wan i wt 
YOL. Vill. Part ii. F * ingredient, 
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Seſamoides Salamanticum Magnum; whereupon Dr Hulſe ſending me 
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85 Ingredient, which: Receipt; communicated. by Sir R. Gourdon, ras 
chere publiſhed, by his Majeſty's ſpecial Command, An. 1687. 


Noi here are two very different unts from the ſame Parkin. re- 


lating to the ſame Thing. In the firſt, Sir R. M. ſpeaks. of the Cure 
as performed by the Lichen 3 in the ſecond, in * than half a Tear 
after the other, he mentions * a8 done by the S ellaria. Now it ſeems 


utterly improbable, that the Kennel of Hounds ſhould be twice bitten, 
and cured; by. à different. Plant in ſo ſhort, a Space: And indeed (as I 


hinted before) my preſent Opinion is, that the Hounds were never bit 
by a mad Dog at all, but that the whole Story. has been founded upon 
an older one, of which there is Mention Law in that Book written by 


7. de Grey, Eſq; called; The Expert Farrier, in the 2d Edition of which, 
in 40, publiſhed in 1652; among other Cures for the Bite of a mad 
Dog, he preſcribes this which follows, p. 160. 


Jake the Herb which groweth in dry and barren Hills, called the 


« Sar of the Earth ;you muſt. give it three Days together, The firſt 
Time you muſt gather three of theſe. Herbs, with all the whole 


40 Roots; and waſh them clean, and pound them well; whieh done, 


% give them to your Horſe in Milk, Beer, Ale, or White- wine, but 


be careful the Horſe takes all the Herbs and Roots: If you will, 


12 you may make up theſe Herbs and Roots in freſh or ſweet Butter, 
de which will do as well. The ſecond Day, give your Horſe five of 
etheſe Herbs and Roots, as before; and the third Day, give him 


4 ſeven; Do this punctually, and you may be well aſſured your Horſe 
will be perfectly cured; for albeit, I myſelf have never tried this 
Medicine, yet I do know, the Party of whom I had this Cure, hath 


* cured much Cattle of all Sorts there with. I myſelf can ſay thus 
much of this Receipt, that I knew it cure a whole Kennel of Hounds 
© of a Gentleman's, one Beagle excepted, which they did not ſuſpect 
e to be bitten, which indeed was e ſo he fell mad and died, but 
all the reſt eſcaped. Another Time, a Gentleman's Son of my Ac- 


«+, quaintance was unfortunately bitten, who was cured by the Party who 


8 


taught me this Receipt; — this young Gentleman (who was then a 
« Boy of 10 Years, old) was ſo far ſpent with the Rancor of the Dil- 


40 IT before this Man took him in Hand, as that his Head began to 


„be addle, and he to talk very idly; yet he cured him, ſo as he lived 
« and did well, and is at this Hour living, and a very proper and hand- 
% ſome Man, 5 

Thus far 4. Grey. Now, Sir, 11 am apt to think, that any one 55 
conſiders: what he ſays. about the Kennel of Hounds, will be ready to 
conclude, that theſe were what Sir R. M. -miſtook for the Duke, of 
York's, Dogy; as ſeems plain from the remarkable Cixcumſtance of the 
one Beagle; that; had.none of -the Plant given him, mentioned in both, 
the. Stories. So ſtrangely may Errors ariſe, and be multiplied, ba 
jumbſing the Ideas of ws Bhat Things dar in the Minds and Me- 


e c how. wiſe and ina | ſoever. 0 x So far as I can figd, all 
I. S. 
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the Concern King Fulbes hatl lthis Affalt; was His ſending a Plaut co 
the Rz ma Fatiety, , . Huntſman recommended as excellent 
Remedy for the B ite OF Eu op Hog ＋ ; "In it Teews'to me very likely, 
that #74 Huntfr#an Wight have wer With "this fy in Grey, and told" it 
to his Maſter, and this: HA it tef} 0 Sif R. ägck it may be! the 


Man, 'to ſet out the Virtües & 18 Medicine the more, might tell the 


Puke, that evetal of © his" Wh Mounds were cured by it, whether it 


were really fo of not. None of theſe Suß Pppblere are "Impoſſible, not, 
in my poor Toatzpent Very improbable.” & 
To make this datk Affair appear in a till clearer Light, let me dete 
you to compare and confider the following Extracts. In a Letter to 
r Ray from Mr Aubry, publiſhed by Mr Derbum, and dated Aug. 5, 8 
1691, Tere is this Paragra h, p. 250% King James ſent by Sir <LL 
% Garden (J ſuppoſe it mould have been Gordon) to the Royal dear, 
wx re le Star 90 the Earth, With the Receipt made of it, to 
% cure the Bite of a m 6 „ which is in Tranſattions, No 185.” 
This refers to a Recei 515 ated by Sir R. Gburdon, by his Ma- 
jeſty's Command, and in Which there is Mention of he Star "of the 
Earth, and to which this N. 5. is added, „ Tie Plant in this'Receipr, 
« and which is the chief Ingredient, | is known among Botaniſts by the 
Name of Seſamoides Sulemaniicum of Parkinſon, 6 Lychnis viſcoſa, 
„Cc. of Baubine, Anglice Spaniſh Calchy. It plentifully about 
&« Thetford, &c. Vide Nan Cat. Pl. Angl. & Fiſt, Pl. Tom. 2d, inter 
« Tycbnides.“ This ſeems grounded upon what Mr Ray was aftetwards 
perſuaded to be a Mike es e 15 ane | 
The next Thing 1 ſhall beg Filed Abtentlonts 1 a Leter Kom Sir 
Hans Sloane, to Mr Ray; ptior indeed in Time to the former, being 
dated June 1, 1687, in 8 cheſs Words: 4 Sir, I ſend you incloſed the 
_ « Specimen of a Plant growing on New. martel Heath,” and in Surrey, 
known by the Name of 75% Slar of the Earth in thoſe Parts: Tt is 
« particularly taken Notice of on the Account of it's extraordinary and 
admirable Virtue, in cuting the biting of mad Dogs, either in Beaſts 
or Men. One of his Maj jeſty's Hunefmen” having proved" it a great 
* many Times, gave the King his Way of uſing it, which was an 
« Infufion in Wine with Treacle, and one or two more Simples“ *His 
% Majeſty was Pleaſed” to communicate it to Greſham College, tothe 
Royal Society ; and no- body Knowing the Plant by that Nate, ſome 
« there preſent confirming it's Uſe in ſome Parts of England bat 
Diſeaſe, ' the Herb being as little known here as if it came from the 
« Tidies, 1 told the Society, 1 would Jet 568, hive the belt Specitrien 
of it, which Tqueſtion'not'is known to you. If you Pleaſe to glx yt 
Sentiments, you will extremel oblige, Ses Toe this Mr Ray rel 
turned the following Anfqer: . Sir, F receive} your Letter” with the 
« Specimen itjcloſed,” Which ſeeftis to me do be the Seſemoider Salinafl 


« Heum Magnum of Clfus; or Tyjebnis wiſe: We. of *Baubine, WHICH 1 


* 


- » 


2 


« (Dave; obſerved to grow plentif fy upon Niwomitrkeet Hearh,) N. 1 
1 Vonder 
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een wonder is Chould-haver@obca-Y/intubas pen ments {ti cen it 
is well atteſted. Dr Huge writes tome; he finds it in Grey's Farrier““ 
ſame Plant mentioned by 
Aubry, and this ſurely Was the Plant, that not be ing well dried and pre · 


This ſeems! pretty evidently to refer 10 


ſerved; the Society could not rel what to make of, and which Mr Ray 


found. to be the Seſemoidesy/ which »he then thought was the Plant that 


Grey called the Star gf ibe Earth; but upon further Conſideration, he 


was firmly perſuaded, that the Coronopus, and not the Seſamoides, was 
the Plant ned by de Grey (for ſo his Name ought to be written): 


And indeed, to me there ſeems to he the greateſt Probability, if not 
abſolute Certainty, of this latter Opinion 3; for the Seſamoides was a 
Plant ſo little Known in Grey's: Time, that the Botaniſts Who were _ 
temporary with him, took it for a Plant that was wholly a Stranger i 


England, as may be ſeen in Johnſon upon Gerard and in Parkinſon, . 


the Manner of giving it, as directed by Grey, viz. firſt three, then 
five, and then ſeven Plants, Roots and all, ſpeaks it to be a ſmall Herb, 
ſuch as is the Coronopus, and not ſuch a large one, with a big, ſticky or 
woody Root, as the Seſamoides. This I am very ſure of, that in Nor- 


folk, my native Country, (and which. if I miſtake not, was Grey's alſo) 


the Coronopus is called the Star of the Earth (and among other Names 
given it by Dodoneus, this of Stellaria, and Stella Terre, is one, p. 95, 


of the Engliſb Tranſlation; and he deſcribes it as lying ſpread vpon the 
Ground Ke a Star; and Gerard gives the ſame Deſeription of it, and 


Parkinſon, in his Theatrum, yet more fully, p. 301, viz. that the Leaves 


lie round about the Root in Order one by another, thereby reſembling 


the Form of a Star, and therefore called Herba Stella; by which Name, 
among others, it is called by Cæſalpinus, Lobel, Sc. But whoever 
met with the Name Stellaria, or Stella Terræ, among the Synonyma. of 
the Se/amoides in any Botanick Writer before Mr Ray, who afterwards 


retracted it, as has been fully proved?) In that Part of Norfolk. where 


JL was born, not far from Norwich, towards the Sea- Coaſt, where the 


Bucks-born Plantain grows abundantly, there was great Uſe made. of it 
when I was but a Lad, and always with good Succeſs, ſo far as ever 1 
could hear. One Story E can tell of my own Knowledge, which may 


ſeem too trifling to mention, were it not to ſhew the Efficacy of the 
Simple. About 40 Years ago, when I lived at a Flace 5 Deben: 
bam in Suffolk, a Perſon unknown to me, having heard that I knew an 


Herb that was. good againſt the Bite of a mad Dog, ſent ta deſire a 


Sample of it, with Directions how to uſe it; and ſome Time after 1 


had half a Dozen fine Chickens brought me. 1 aſked whence they 
came? It was anſwered from Joy! a one (the Name I have now forgot). 
Is aid I did not know him: To which the Reply was, That it wasithe - 
Man to whom I had ſent the Plantain, which, had ſaved the Lives of 
half a dozen Hogs of his, that had been bitten by a mad Dog; and 
he thought the: leaſt) he could do, was ta ſend me half a dozen Chickens 
as a cken of din Erteitude-, ; Alien, Iwill not be poſitive, that the 


ne Lyc Bnis, , 
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Ve Firtuet of Cotonbpus Jon dhe Bite a mad D. 
Lychnis, e e eee eee ee eee 
confident that it is not the true ua of bo Ef Pu 

Vou ſee I have taken a good deal of Pains to trace this- Matter 
through all ite intricate-Meanders| I have been forced, indeed, to deal 
pretty much in Gueſſes and Conjectures, which Lam not very fond of 
but as the Caſe ſtands, it could not well be avoided: And I ſhall be 

ad, if by this Means we maybe got (as I hope we are) near the 

ruth, which is the Thing I aim at 5 s foi rſuit; and I have 
rode more than 30 Miles in this wet Winter — (though fr? Sep. 
tuagenarius ) in order to diſentangle it from the Confuſion and Contra- 
diction in which it has been ãnHνο . If any Doubt ſhould be made 
with reſpe& to my Integrity; or Exactneſs in the Extract I have given 
you from Mr Ray's Letter, the ee is ſtillh! in e and ſhall =o 
produced, if deſired. 

As for the Liverwort, I can ſay nothing hwy my own Knowhdgey 
bur by the Account of it's Virtues given by Damper, - (which he took 
for a Kind of :Feww*s- Eur; but which Sir Hans: Sloane with great Reaſon 
affirmed to be the Lichen cinereus ſerreſtris) I cannot doubt but it is 
2 potent Remedy, of which þ preſume there 2 have been ſeveral ſue- 
ceſsful Experiments made, ſince thoſe made by Dampier's Uncle, which 
are very conſiderable. And it may be King James might have ſome of 
his Hounds cured by this Lichen, after he came to the Crown, 2 
neee, n. feng: we eee thereof alſo eee, 2241; DRUG 

LOd iS 1161 1am 3.57 I 

_ A Friend of mine lately informed: me,” chat there was E won. 
derfol Cure performed upon a Woman in this Country, ſeveral Years 
ago, who had been bitten by a mad Dog, and in whom the evident 
Symptoms of the Hydrophobia appeared, Who yet was ſaved, by Gon's 
Bleſſing, upon the Uſe. of a Powder given by the Direction of the- 
Lady Brook: (a Perſon of Eminence formerly in Suff). It ſeems the 
Powder went by the Name of The Lady Brook's Potoder, and was ge. 
nerally ſuppoſed to be chiefly, if not only, the Coronopus dried and 
pulverized: And I muſt own, that I have at preſent ſoch an Opinion 
of the great Virtue of this Simple, that till J have ſome conv incing 
Evidence of it's having failed, I can ſcarce avoid looking upon it ag 
Specifick contra morſum canis rabidi and 1 heartily wiſh, tor the Sake 
of ſuch-as ſhall at any Time happen to fall under fo terrible, SOR, 

tunes that it auen be dae by: irren is: $0. bas al: dus 
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XXI. . my Childhood, till wichin! Abe Years paſt; Toſs! ** Oberes. 


almoſt conſtantly; upon taking Cold, to be ſeized" immediately r 


the Virtue of 


an Inflammation in the Throat, attended! with great Swelling, — the Gelly of 
bing,” and Soreneſs.: And REA Dn e te Purgin 
ther withithe Aſliſtance of Gargles, Linctus's, and Al the e; 


x LY | would 


- black a. 5 
in curing In- 


thods generally made uſr of in ſuch Caſes, it moſt commonly would / 7 55 
| a its Courſe; that 1957 in About 4 Week Or 10 0 Days Fime, 4 it Henry Baker, 
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F. B. $. No. woyld: ſuppurate and [hreak . a conſiderable Quantity 
459. 9% 655- would be diſcharged, and then I ſoon recovered.:». Duri | 
Jan. ©<-174'- nuance, I Was, unable to ſwallow auy Thing bur warm Liquids; and 


* 


Ohher vations vn the Virtus M Gellpbf "Bloek: 


even thoſe not without much Difficulty and Pain 3 but upon it's break- 
ing, 1. found immediate Eaſe; |, hom blo yer o boilgge 1.694 1% a 

This Diſorder attack ing me 5 or. 6 Times à Vear, and ſometimes 
oftner, afforded -buz -tap frequent Opportunities of experiencing; that 
all the common Methods did me no Good at albꝗ but, on the contrary, 
made my. Uneaſineſs laſt the longer, by retarding the Suppurat ion: 
Which often determined me to leave ic wholly! to r witft the 
Aſſiſtance only of warm Broths and Gruess. 

But, about 12 Years ago, I became: e week Wicht A jwariied it 
ingenious Clergyman, the Rev. Mr WJaſubourne, Vicar of Edmonton, 
and one of the Canons of St Paul's; who told me, that from many 


Experiments on himſelf and others, ſearce ever failing of Succeſs,” he 


could almoſt aſſure me of a certain Cure, if, as ſoon as ever I ſhould 
perceive any Swelling or Soreneſs in the Throat begin, I would fwallow, 

leiſurely, a ſmall Quantity of the Juiee of black Currants * made into 
a Gelly ; or, if the Gelly could not be got, a Decoction of the Leaves 
in Milk, or even of the Bark (if it ſnould happen in Winter) uſed by 


the Way of Gargle, would proves: he laid, a Ne ont alt inflam- 


matory Diſorders of the Throat. | 

Though I had no great Faith, 1 — to; try chib exly Remedy: 
And, as ſoon as black Currants could be got, cauſed a Quantity of their 
Gelly to be made: Nor was an Occaſion. of trying it long wanting, 
when, to my great Surprize and Joy, I found it's Effect beyond any 
Thing I could imagine; for in 2 or 3 Hours the Inflammation and 
Swelling entirely vaniſhed, and my Throat ed as 22 5 as if nothing 
at all had happened. 

From that Time till very lately, * a n Van agetber this 


Medicine has never failed me once: But has, on numberleſs Trials, 


taken away this Diſorder from me in a few Hours. It has likewiſe had 
the ſame good Effect on many of my Friends, to whom I have at dif- 
ferent Times recommended it, ſo that ſeveral of them are never "ow: 
without it in their Houſes. 


* Ribes „rum, Raii H . plant. Vol. II. p. 1486. enen ee Anu 
utile [baceas) 72 nomen Anglicum arguit. 4 


Dale iz Pharmacologia fue in 4, p. 293, (at) Ribes nigra in ang ina commendatur- 


John Aubrey, Eſq; F. R. S8. in his Miſcellanies, printed at London, 1721, in wv 


5. 63, ſays, that a Gentlewoman had her ſore Throat cured; by a Pulteſs of Sue Currantr. 
he Efficacy of the Gelly of black Currants, in curing fore Throats, has been long 
known among ſeveral good Women, Who give away Medicines in the Country 3; yet. it 


bas been hitherto: ſo overlooked by Phy ficians, as not to be ordered to be kept in the 


Apothecaries Shops; and even the Rob. ur Gelly of Eldir-berries, which comes op to this 
next in Vartue, although ordered, is kept k but in ſew) Shops. „M. 161 


T have fre quently preſcribed the Syrup or Gelly. of black Currants, ot. — | 


of the Thyoa s With good Saccels, Ve of the "Apothecarie in Coy 5 it in their 
Shaps. ' N But 
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he a Diſappojamens. 1 Reely imägined E had met wick from this. 
Medicine, is the Reaſon of my laying before you the following Fact. 
Upon taking Cold, about ten Weeks age, I was ſeized with an In- 
flammation in my Throat, attended rich Sofene ſs, and throbbing Pain; 
on which I applied to my old Remedy, but without the uſual Succeſs; 
for though I took it ſeveral Times a Day, for 2 or 3 Days together, 
the Diſorder grew continually worſe, and the left Side of my Throat 
was ſo violently inflamed; and painful, and ſwelled to ſuch a Degree, 
that I was not able to ſwallow even Liquids without Abundance of 
Trouble. In ſhort, it exactly reſembled the fore Throats I uſed to be 
afflicted with before my Knowledge of this Medicine; and therefore 1 
gave it up to take the ſame Courſe it was accuſtomed to do formerly: 
After about a Week, when I had good Reaſon to believe there was 
a conſiderable Collection of Matter, and I expected it every Hour to 
break, I was called by Buſineſs to a Relation's Houſe at Tottenham, in 
Midalgſex ; Where, being ſcarcs able to get down a ſingle Diſh of Tea, 
my Friends (who have bren long acquainted with the Virtues of Black 
Currant Golly) inquired whereforæ I had not applied to my uſual Re- 
medy : I told them that I had, but to no Purpoſe at all; which I* 
knew. not how to account for, unleſs, mine being above two Years old, 
Time had deſtroyed it's Virtue. They ſaid they had lately made ſome; 
and immediately fetched a Glaſs of it, Which they perſuaded me to 
make uſe of.—I took 3 or 4 Spoonfuls of it; rather through Civility, 
than from any Hope of it's doing Good, at a Fime when Tevery Mo- 
ment-expected and wiſhed it to break ho 0 9D 
In about an Hour's Time, as I ſat by the Fire-Side, I:perceiveda- 
Sort of diſagrecahle putrid Smell, which I did not mind at firſt,” ſup- 
poſing it ſomething accidental : But, finding a Continuance or rather an 
Increaſe of it, I began to examine what it might be owing to; and 
was convinced, after I had changed my Place, that it proceeded from 
myſelf, and was really the Smell of my own Perſpiration, whieh T. 
found ſo much increaſed, as to become almoſt a Sweat. At the fame: 
G fancying my Throat a little eaſfer, I took ſome more of the 


» 


I came to Tottenham about g̃ in the Afternoon, and began with the 
_ Gelly about 6. At Supper I with ſome Difficulty, got down a litele 
Gruel; and when I went to Bed, drank fome Linſeed- Tea, ſweetened 
with Syrup of Mulberries. I ſoon got to fleep ;. but, waking after ſome 
Hours, found myſelf, in a gentle hreathing Sweat, attended with the 
lame unpleaſant putrid Smell. The Swelling. in ny Throat was, ho- 


ever, ſenſibly diminiſhed; and the Soreneſs much abated: At Which, 
being rejoiced, I took à Moutbful, of the Gellyighas-ftood-by:my: Red 
de, and compoſed myſelf to ſteep again A: gentle S wenx, coftinted 
caring thenbole Night ande in che Mern ing klte Selling, tc. ch 
great Amazement, was quite. reduced; ad the Sorgh ss 40 racapfidere- 
able, that about 10 J eat ſome Toaſt with Chocolate and by Dinpeps* 

ye ; | | | | dime 
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time had no more Remains of any ee than 1 it had x never 
bear! 0; 3B 4 CL” . 

I am very certain * Swelling. was not diſcharg 10 by waking, 2; "for 
had it broke, even in my Sleep, I muſt have Foun — ill Taſte in 
my Mouth at waking: Whereas I was not ſenſible of any diſagreeable 
Taſte at all, but the Smell before. mentioned was greatly he to 
me, whenever I put my Noſe into the Bed. 

During the whole Time I have been Nauliag af, that is, for about 
17 Hours, 1 made Water but once only, and then in a ſmall Quantity: 
The Colour of it was ver * high, and it ſoon threw down an exceeding 
thick Sediment, as did all I made for 2 wy after warda, though gra- 
dually clearing up more and more. 

1 hall not preſume to offer any Opinion as to the Manner this Me- 
dicine operates, but leave it to be conſidered by more proper Judges; 
only permit me to obſerve, that were the Virtues of Simples diligently 

inquired into, we might perhaps diſcover more ready and certain Cures 
for ſome Diſtempers than what we know at preſent. -- The barbarous 

Negroes, merely by Trials and Obſervations, have been able to find out 
both Poiſons and Counterpoiſons, on which (if our Accounts of them 
be true) they can depend with Certainty : And we know, that the Sa- 
vages in America have diſcovered by the: ſame Means, and: generouſly 
taught us, the medicinal Effects of their Ipecacuanba, Contrayerva, Pe- 
ruvian Bark, and ſome other Simples, which are almoſt infallible. in 
curing the Diforders of the Climate where they grow: Nor is it im- 
probable, that every Country: may produce Remedies oy 0 ne. 
of it's Natives. 

An Account of XXII. In the Year 1729, a Perſon came to o conſult me on an Acei- 
Symptoms a- dent that befel four of his Children, aged from 4 + to 13 1 Years, upon 
71 1 Ft eating ſome Seeds they had gathered in the Fields, near Paxcras Church, 
„ ©: which they miſtook for Philberts. He brought one of the Capſules with 

their Cure, &c. him: I inſtantly knew it to be that of the Hyeſciamus niger, vel vul- 
and ſome occa- paris, C. B. (or the common Henbane) which bears ſome groſs Re- 

4, i. Haus femblance to the Huſk of a Philbert; and the Seeds are like thoſe of the 

, Poppy. The Symptoms that appeared i in all the four were, great Thirſt, 


Sloane, Ave. 


P. S. R. No. Swimmings of the Head, Dimneſs of Sight, Ravings, and profound 
$5 IK Sleep; which laſt, in one of them, continued two Days and Nights. 

July, Se. I ordered them all to be bled; bliſtered in feveral Places, and after- 
ee wards purged with a Medicine compoſed of Elecf. lenitiv. Ol, amꝑd. 


% 


dulc. flor, Sulph. & Sr. for. Perficor. which operated both by vs and 
Stool: And by this Method they perfectly recovered. 
The Delirium occalioned by theſe Seeds differs from the eviturigh, 
and in ſome Meaſure agrees wich that produced by the Dutroa, a'Species 
of Stramonium; and by the Bangue of Eaft- India, a Sort of Hemp: 
And they are all different from that Kind of Diſorder cauſed by the 
rubbing with a certain Ointment made uſe of by Witches (according 
to . in his en and Comments upon 2 the _ 


of whic r 10 Fame Faw ane meet into: e FAR and 

make them dream ſo ſtrongly of being carried in the Air to diſtant 

Places, and there meeting With others of their diabolical Fraternity 3 

that When they awake! they! actually believe; and have confeſſed; that 

they have performed ſuch extravagant Actions. 

On this Occaſion I beg Leave to give an Inſtance of the great Virtaes 

of Henbane- Seeds in the Tooth-ach. Some Tears ago, a Perſon of 

Quality tormented with this racking Pain, had an Empyrick recom- 

mended to him; his Anguiſh obliging bim to ſubmit to any Method 

of 75 Eaſe: The Quack conveyed the Smoke of burning Hen- 

s, by Means of a Funnel, into the hollow Tooth, and there - 

by removed the Pain: But at the ſame Time there dropped ſome 

Maggots from the Tooth (as he pretended)” into a Pail of Water placed 

underneath for that Purpoſe; which was very ſurprizing to the Be- 

holders. told the Story, I procured” one of the Maggots, and 

ſent it wrapped u von 2 to Mr F -enwenhoek, at Delft in Holland, where 

it arrived 5 an pon Examination, he found it to be entirely 

like thoſe bred 5 Cheeſe: Wherefore, he got ſome of 

theſe latter, and carefully fed them, and that I had ſent, on the ſame 

Cheeſe, and. they were all, according to the uſual Methods of Nature, 

turned into mall Scurabel; ſo that there appeared not the leaſt Dif- 

ference between them either when Maggots r A both * re- 

turned me from Holla. * 

Upon the whole, though the' Smoke of the Hentine-Greds rated the 

T ooth-ach; it is highly probable the Maggots had been conveyed thither, 

and let drop into the Water by ſome Slight of Hand; ſeeing, by Means 

of ſome ſuch unjuſt Dexterity, *Empyticks daily acquire Reputation 

from a Medicine, which from ene n an honeſt hk WE 

would be taken little Notice of. 
XXIII. The 26th of laſt Month, Livy Kalles to a Gottane: very. near Concerning - 

Toucy ; where I was ſurprized to find 9 Perſons together, all having the Poijen of Hen- 


true Symptoms of being poiſoned; with this Difference, that ſome were oy 3 | 


_ ſpeechleſs, and ſhewed no other Signs of Life than by Convulſions, Phyſician at 
Contortions of their Limbs; and the Ri/us Sardonicus; all having their Toucy in 
Eyes ſtarting out of their Heads, and their Mpuths drawn backwards France. Tran/- 


. lated from the 
on both Sides; others had all the Symptoms alike. However, 5 of nn 


them did now and then open their Mouths, but it was to utter Howl- 0 H. F. RS. 


ings: And whenever they expreſſed articulated Words, it ſeemed as if No. 451. p. 
they would propheſy. One, for Example, ſaid, in a Month my Neigh- 446. Dec. 

bour will loſe a Cow: Another, in a little Fine you will ſee; the hw 
Pieces of Sixty - pence at five Livres. { 100 d. J.. Among-theſe-nine;Per 

ſons there was a Woman g Months gone with Child, a Child of 2 
Years 4 four Beys of=g;- % 15, and 18 3 and three Girls of 1g, 17 5 
and 19 Yeats of Age, who hach all three the Misfortune of the Green 
ches ban vpon them at that Juncture of Timen The Madneſs of al! 
theſe Patients was ſo complete, and their Agitations : ſo violent, that ia 
VOL. VIII. Part ii. e ornr 
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order to give one of them the Antidote, was: n males fix 
ſtrong Men to hold him, While I was: getting his JTeeth aſupder, to 
pour down the Remedy: nd as they could not all be wagched at once, 
one of the. Boys got away, and ran to a Pond 100 Paces from the 
Houſe, into > which he EY K ut as he Mas: been, he eee en 
> It was vain to examint chaſe Weretches l Nature 4 * 
p<. they had taken, 4s they were quite ſenſeleſs. Happily-the Fa 
ther of the Family, by being abſent, was free from this Misfortune. 
Of him I learned, that digging his Garden the preceding Day, he had 
found fevera} Roots reſembling common Parſnips 3/ and having carried 
them home for Par ſnipo, they were boiled in the Soop; and the un- 
Incky Miſtake was not apprehended; till the Children were in this 
dreadful State. He deſcribed to me the Plant, Which he thought he 
had taken for Parſnips; > whereupon. I. Went into the Garden, in order 


. | to find and know what it was; but as it had no Leaves, 1-was,obliged 


to derive the Knowledge of it from the Roots 4. and, ſoon knew it to 
be the Henbane, which is a very ſtrong Poiſon; and ſo much the more 
dangerous, as the Patients couid give no Account of their Aimee 
nor of the Quality of the Poiſon they had taken. 

To the Boys I gave the Tarlar. Slibiai. in ſo da e a Poſe, chat the 
eldeſt took 45 Grains, and the others in Proportie. 

For the Woman, I had Recourſe to Theriaca in a triple 397 ant 
thinking it fate 'to give her the Emetick, on account of her Preg- 
nancy. I gave the fame 0 to Rs he Child, rh py of. it's e 


'dernels, 0 WH 0008 vo 9369 n int nn s 


difſolvel Salt 97 7 Rue. T1 12 next 2527 1 viſied the — — — yu 
cher in a quite different Condition; for they had all recovered; the; Uſe 

of their Reaſon, but remembered bething; of What happened. 
All this Day, every Object appeared double to them, that i ie, open 

Jooking: at a Man, a Beaſt, or a Tree, they ſaw ;two. -- 
I returned to ſee them the next Day, and found chat the Se 
were removed; but were ſucceeded by another altogether as ſurpriaing, 
to wit, all Objects appeared to them as red as Scarlet. This Jalt 
Symptom ccnſed gradually on the n Day, and nee dat Wine : my 
| have made no Complaint.” 

The Cafe of a XXIV. On Monday Night (TY Feb. 6, apa about — = was 


Mer w9h1 wat. called in Haſte to Fobn Crumpler, a Sick Hraver, in Spitals Fields ; 


2 hen T'came into the Room, I found him lying on tbe, Bed, his Head 


or Napellu:, ſupported by a By-ſtander, his Eyes and Feeth red, his Noſe pinched 


conrunicared in, his Hands, Fret, and Forehead cold; and, all. eee a cofd 
4 oY. bs My Sweat, no Pulſe to be perceived, {and his Breath ſo ſhort as ſcarce to 
IR , diſtinguiſned: Enquiring into the Caſe, [. was told. that he, had 


Vincent Ba- 


cot, de gien, been very well all —_— and about 8 had eaten a very dent kuf 
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diſpoſſtion: Laſked of whar the Sallad was d? and was anſwer⸗ 
ed, that there were in it nothing but common Sallad Herbs, all which 
they bought at a Stall in the Market, except ſome Celery, which they 


* 


1734. 


had picked out of their own Garden. Suſpecting that he had been 


eating ſome poiſonous Herb, L aſked if he found in the Beginning of 
the Diſorder any Inelination to vomit? They ſaid, no; but that when 
he found his Illneſs come upon him with great Violence, he believed 
himſelf to be poiſoned, and forthwith drank a large Quantity of Oil, 
not leſs than a Pint in all, and after that he loaded his Stomach with 
Carduus-Tea till he vomited; and though. he threw up the greateſt 
Part of his Supper, yet the Symptoms ſtill increaſed, which made them 
ferfd for me; but before I could get to him, Things were come to the 
Extremity above-deſcribed.” Having nothing at Hard but a Tea-ſpoon- 
ful or two of Spirit of Hariſborn, I forced: open his Teeth, 5 0 the 
Handle of a Spobn, and as his Head was reclined, I poured the Spirit 


into his Mouth, Wie a little rouſed him, and firſt ſet him a coughing, 


and next a vomiting 3 I took the Advantage of the little Senſe that was 
returned, ahd cen e plying him with Carduus-Tea until he had 
vomited ſevetal Times more, but I could not hinder his Swooning often 
between the Times of reaching, though I gave him after each 40 or 50 
Drops of dal Volatile & Tinkiur. Croc. ad. p. & (which I had ſent for) 
in a Glaſs of Wine; he at length began to find a Working downwards, 
as he afterwards expreſſed himſelf, which was followed by a Stool; 

after which he vomited 2 or 3 Times more, and then faid his Head 


was ſo heavy, and his Strength and Spirits ſo 'exhauſted, though his 


Stomach and Bowels were much eaſier, that he muſt needs lie down: 


His Pulſe was then a little returned, though very much interrupted and 


irregular, ſometimes beating two or three Strokes very quick together, 
and then making a Stop of as long, or a longer Time than the pre- 
ceding Strokes altogether took up. Having obſerved that what he had 


laſt vomited was little more than the pure Carduus-Tea, I then gave 


him a Draught made of Ag. Epidem. Ther. Androm. Conf, Alkermes, &c. 
and gave Orders to make him ſome Sack whey to drink between whiles, 


ſometimes alone, and in caſe of great Faintnelſs- with ſome of the above- | 


named Drops. It being near one o'Clock, I left. him, and calling to 


fee him on Tueſday in the Forenoon, found him, much amended :, He 
had lain awake, though ſtill, an Hour or two after I. left him, bur be- 


ing very cold and chilly, had great deal of Covering laid on him, aud 
then found a kindly Warmth. come over bis Limbs, which was fuc- 
ceeded by a moderate Sweat, ànd chen a quiet Sleep of 3 or g Hours, ., 
from which he awaked very much refreſhed z and When Irwas, There, CET ny HE; 
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was capable of anſwering the'Queſtions'Faſked him: I mean with, r I 


gard to Strength; for his Senſes! had never failed him bat during the 4 5 6554 


Swoonings:” = Wanted to ſee ſome of the Sallad, but was told. That ... 
VS ERY of g they 
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4 od wy 
of Porte; aud 4 Salad reſted wick Oil and Vinegar 3 and though he F k. 8. No. 


was very merry at his Meah he began immediately after to find an In. pra . 
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Bj Conteriting the Pojfon of \Diuvel:Water. 
F they had eaten all that they pieked, and the reſt Was thrown upon the 
Fire, do char nothing could be Cake but the Celery, Which being the 
+... +, Produce of their own Garden, the Boy who gathered it the Evening 
before, was ordered "to fetch ſome more of the ſame; he preſentiy 
RI brought A Specimen, Which I took” to de the / common Mont l. Hob of 
bout Gardens, called by Mferiſon in his Prælud. Botan. Aconilum Spicd 
 Florum pyramidali. But that this Company may be more certain, F have 
brought a Specimen. of the Plant taken from the ſame Place this Morn- 
ing, which the Boy ſays is of the ſame Kind which he gathered before, 
and the Patient upon biting it, declares to have the fe Taſte: which 
he perceived on Monday. But it may be obſerved, that it was not then 
ſo much. ſhot up into Leaves as it is now: I deſired him to give me 
an exact Account of what Alterations he found in himſelf after the eat- 
ing it, and how they came on: He ſaid the firſt Symptom was a Sen- 
ſation of a tingling Heat, which did not only affect his Tongue, but 
his Jaws, ſo that the Teeth ſeemed looſe; and his Cheeks were fo 
much irritated, that the People about him, nay even his Looking- 
Glaſs could ſcarce perſuade him but that his Face was ſwelled to twice 
it's proper Size; this tingling Senſation ſpread itſelf farther and far- 
ther, until it had taken hold of his whole Body, eſpecially the Extre- 
mities; he had an Unſteadineſs in the Joints, eſpecially of the Knees 
and Ancles; with Twitchings upon the Fendons, ſo that he could 
ſcarce walk a- croſs the Room, and he thought that in all his Limbs 
he felt a ſenſible Stop or Interruption in the Circulation of his Blood, 
and that from the Wriſts to the Fi ingers Ends, and from the Ancles to 
the Toes, there was no Circulation © at all; but he had no Sickneſs or 
Diſpoſition to vomit. until he took the Oil, Sc. Afterwards his Head 
grew giddy, and his Eyes miſty and wandring, next a Kind of hum- 
ming or hiſſing Noiſe ſeemed continually to ſound in his Ears, which 
was followed by the Syncopes above recited. 0 
There ſupped with him two Women the ſame Night; one ot that 
happened to have a Diſlike to Celery, and therefore laid aſide all that 
ſhe took for ſuch ; the other having before been out of Order, and 
was not then perfectly recovered, eat but ſparingly, but took this ſup- 
poſed Celery along with the other Herbs, and felt, and complained of 
all the fame Symptoms, but in a leſs Degree than the Man had done. 
She would not be prevailed on to vomit, but only took the Cordial- 
Draught above deſcribed. I ſaw them both this dare! fag! Na. ls 
quize well, but the Woman is {till out of Order. 
They ſay that there was not put into the whole Sallad, more. e tha 
Concerning the what grows upon one of theſe Roots. 
Peiſon of Law "XX V. At Liſminy in Weſtmeath, a Girl of 18 Years old, very: wall 


ay and healthy, took a Quantity, leſs than two Spoonfuls, of the firſt 


M. D. No. 4j 2. Runnings of the Simple Water of Laurel. Leaves; - whereupon within 
p. 63. Jan. Sc. alf. a Minute ſhe fell down, was convulſed, foamed at the Mouth, a 


Dublin, _ died i in a ſhort Time; nor was there any Swelling on her Body. 
e XXVI. In 


- 


9 4 XXV I. In the Vear 1727 A vs rol felled. near, Elbivg,. for 4 a * 
the domeſtick ſe. of Jahn Maurice Mællen, then Poſt- Maſter, of, Fling 7 / ops | 
now Secretary of his; native City, The Trunk being fawed 1 into Pieces, of 5 Beech, by 1 
one of theſe, three Dan!zick Feet ſix Inches long, cleft in the Houle j. Theod. © 
on the Zoth of, June, di ſcovered ſeveral. Letters in the. Wood about one Klein, Secre- 
Inch and a half from the Bark, and near the ſame, Diſtance from the = Om 
Centre of the Trunk. The Hewer having at one Stroke unfolded ſuch 2 vt 5 . 
a Prodigy, . and. believing. there was Witchcraft at the Bottom of it, from the Latin 
70 in. all: poſſible. Haſte for his Maſter : But this Gentleman, well in- 5 T. S. N D. 
ſttucted in ſound Philoſophy, gave Orders to. preſerve, the Pieces of No 454. p. 
Wood, and had them brought to my Study, at the ſame Time com- 171 July, Se. 
municating to me the Hiſtory, and his Sentiments: thereon. . 
ig. 88 exhibits the Letters conſpicuous in the ſolid Wood: two * Fig. 85. 
which, DB, ſhew their. old Bark ſmooth and ſound. - The Wood ly- 
ing between the Letters and the Bark of the Trunk, as well as that 
between the Letters and ihe Heart of the Tree, is likewiſe ſolid: and 
ſound, bearing not the leaſt Trace of Letters, The Characters 4 as 
being ſome what hollow, receive the Bark of the Letters DB... 
Izpde ſame Letters ate ſeen in the Bark of the Tree, only that they 
are partiy ill-ſhaped, partly almoſt effaced, whereas thoſe within bear a. 
due Proportion, as if done with a Pencil. 
No ſhould it be aſked after what Manner theſe Waben reached the 
Middle of the Beech? and how. it came to paſs, that two of epi, | 
and no more, had their old dry Bark ſtickipg to them: | | FH 
Both theſe Queries are anſwered by the Vegetation of Plants. But | .j 
as this is not a proper Place to expound it, I will ſuppoſe. it dug | 4 
and thus briefly complete the Affair. 
It is an ancient Cuſtom to cut Names, and various Ca on. the 
Rinds of Trees, eſpecially on ſuch as are ſmooth. That this has -hap- 
pened to our Beech, the mere Inſpocign of the Bart commands our 
Affirmation Dunn near} 
An Inciſion made, the Tubuli. conveying, he; nutritious Juice, and 
the Utriculi, in which it is prepared, are divided and lacerated, and RE 
more of them, as the Inciſion was made deeper and wider ; and 7 8 51 | 
quently the Sap is not carried on in the Circulation, but extravaſated and 
pped at the Wounds. . Hence the Origin of the Obaracters in the 
Bü and Wood. pom Ide 
Now as a new Circle of Fibres grows yerly's on. «thi. Tree N the 
Wood and Bark, it is not impoſſible! but a Number of theſe ſhould, in 
a Proceſs of Years, more and more ſarround the ingraved Characters, 
and at length cover them. And this Number was the greater in our © in TY 


Beech, on account of better than half 4 Ren e Aer the Iden e 
8 2 (V7.3 (185411 my $908 894. B. Id 8 Be nf; 
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+ The Characters, beſides D B. mark the Names of yy Kane to 910 947 dS at od 

Land, whereon the Tree was felled, formerly belonged : Reging, Dorell ta, 1 eb” 
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cio which was made in the Year 1672, us 4 pears on the Outſide of 
the Bark, as may be ſeen in the Figure. But while new Circles of H. 


bres are ſucceſſively added, the Twnicle or Skin of tl c Bark is broken | 


each Time, and the Fin extended and dilated. i 


Wherefore it is eaſy, from what had been ſaid, to draw the Rtaſom 
why the Bits of Bark cut off on all Sides, in the Letters DB, had the 


ſame Fate with the Letters; why the Wood between the Bark and 

Letters was folid and ſound ; and why the Shapes of the Letters bore a 

juſt Proportion in the Middle of the Wood, and not in the Bark. 75 
So much for our Beech, | 


Solomon Reiſehius, of Letters found within the very weft 7 runk of a 
Beech, Eph. Nat. Cur. Dec. 1. An. 6, O8f. 4. has at length, though 
with ſore Difficulty, gueſſed the genuine Cauſe from frequent Exaniples 


of Aneiſions. 


But Joannes Meyerus, on a 7 bief hanging from a Gibbet, drawn ty 


Nature's Pencil in a Beech, Eph. N. C. Dec. 75 An. 5. 0% 29. and 


Foannes Petrus Albrechtus, on a certain rare Figure ſeen in a Beech, 
Epb. ibid. aſcribe it to a Sport of Nature, and give this Reaſon ; be 


cauſe they could not diſcover the leaſt Sign of Impoſture, the deep Si- 


tuation of the Figures hindering them from having any Suſpicion on 


that Head. 


On the contrary, Luke Schræckius, on figured Beech - Wood, Eph. 


© grown old.” 


John C brifopber Goltevald, on a crucified Man drawn by Nature in the 
Middle of a Beech - Trunk e, 55 N. C. 4 3: An. 9. 1 5 £44 ac- 


Fa Sw 3 


Jabs Mell Verdries is of the ſire rice treating of a Fir 


found in the Middle ef & Beech, Eph, N. C. Cent. x & 4. Oh. 89. 


There remains, to my Knowledge, the Figure of a Chalice, with: a 
Sword perpendicularly ere, and on it's Point ſuſtaining a Crown, found 


in the Heart of a Piece of Wood at the Hague; which the Authors 


of the Collections of Breſlau exhibit to us ** as a fi ngular Phenomenon, 


« worthy of being compared to Aldrovandus's Gudiacum- Tree, and 


& figured Stones, if no optick Fallacy, Error of Judgment, artificial 
« F rr of the Wood, or other ſuch Deceit, intervene," e 


* This Wood is kept i in the Oaehs of the Council of Dantzich. 
XXVII. I. 


Now let us fee, in few Words, what Author ſay of ſuch Ggured 
| Woods. | 


„ Co $19, Follows Reiſelius's Opinion and 
being verſed in Malpight Anatomy of Plants, writes : No Wonder, 
Re: if Figures cut in a young Tree, by the Length of Time, and the 
* . Accretion of many Barks, appear at laſt about it's Middle, when 
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We Horn of a Di nd] in the Heart 75 an Oak. - 


XXVII. 1. The Horn of a large Deer was found in the Heart of an Of the Horn 
Oak in Whinfield- Park in Cumberland, belonging to the Earl of Thanet. F in 
It was diſcovered upon cutting down the Tree. It was found fixed in Oak, _ TIP : 

the Timber with large Iron Cramps it ſeems therefore, that it had at john Clerk, 

firſt been faſtened on the Outſide of the Tree, which in growing after- one of the Ba- 

wards had incloſed the Horn. In the ſame Park 1 faw a Tree 13 s 33 

Feet of Diameter. N | - has. « aol 


F. R. 8. Dated Nov. 6, 1731, Ibid, 5. 235. 


2. This Horn i a Deer found in the Heart of an Oak, and that n the 
faſtened with Iron Cramps, is one of the moſt remarkable Inſtances of free 
this Kind, it being the largeſt extraneous Body we have any where re- N 
corded to have been thus buried, as it were, in the Wood of a Tree. c 
If Joannes Meyerus, and Joannes Petrus Albrechtus, (p. 233.) bad ſeen 
this, they could not have imagined. the Figures ſeen by them in Beech- 

Trees to have been the Sport of Nature, but muſt have confeſſed them 
to have been the Sport of an idle Hand. To the fame Cauſe are to be 
aſcribed thoſe Figures of Cruciſix's, Virgin Mary's, &c. found in the 
Heart of Trees; as, for Example, the Figure of a Crucifix, which. I 
myſclf ſaw at Maeſtricbi, in the Church of the Vite Nuns of the Order 
of St Auguſtin, ſaid to be found in the Heart of a Walnut-Tree upon 
it's being ſplit with Lightning. And it being uſual in ſome Countries 
to nail ſmall Images of our Saviour on the Croſs, of Virgin Mary's, 
Sc. to Trees by the Road-ſide, in Foreſts and on Commons, it would 
be no greater Miracle to find any of theſg, buried in the Wood of the 
Tree, than it was to find the Deer” s Horn ſo lodged. 

Sir Hans Sloane, in his noble Muſeum, hath a Log of Wood brought 
by Mr Cunningham from an Iſland in the Eaſt- Indies, r,uich, upon be- 
ing ſplit, exhibited theſe Words in 2 DA BOA O R A. 

i. e. Det [ Deus] bonam Horam. 


End of the Eighth O L UN E. 
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